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PBESIDBNTIAL ADDRESS. 

L— NUCLEAR STRUCTURE. , 

By Peop. R. Rtjgches Gates, LL.D., E.R.S. 

{Delivered January 20^A, 1932.) 

At the time of our last aimual meeting the Society had recently moved into 
B.M.A. House. During the past year we have become familiar with the 
advantages of our new quarters, both as regards the location and the facilities 
afforded by its splendid halls for our meetings and for housing appropriately 
the Library and collections of the Society. Notwithstanding the economic 
difficulties of the time, our numbers have been weU maintained and interest 
in the meetings has continued unabated. The Journal has increased its 
value as a medium of scientific publication on microscopical subjects, and 
the extensive system of abstracting biological papers is a feature which 
continues to be useful to workers in many fields. 

Of those who have been lost from our rants during the past year I should 
like to say a word concerning Lady Bruce and Lady Crisp. Lady Bruce, 
who was elected an Honorary Fellow of the Society in 1918, died on 
November 23rd, 1931, only four days before her distinguished husband. Sir 
David Bruce’s investigation of Malta fever was a triumph of preventive 
medicine. His discovery .and investigations of the life histories of trypano- 
somes and their transmission to animals and man by the tsetse fly rank high 
in the history of tropical medicine. These investigations took him into the 
wildest parts of Africa, and I am justified in referring to them in this con- 
nection because in all this work Lady Bruce was his constant companion and 
298 1 
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helper. She was a skilled microscopist with* knowledge of laboratory 
technique, and thus played an essential role in Ms discoveries. 

Lady Crisp, who was elected a Life Member in 1884, outlived her husband 
by many years. Sir Frank Crisp served the Society both as Secretary and 
as Editor of the Journal, and was also its generous benefactor, as many 
Fellows have reason to know. 

Fuller statements concerning the work of the Society are contained in 
the Eeporfcs of the Council and Treasurer, so I propose now to turn to the 
subject of my address. 

Just a century ago — ^in 1881 — ^Eobert Brown recognized the importance 
of the nucleus as a body present in every living cell. The cell theory of 
organic structure was put forward a few years afterwards, when conceptions 
regarding the origin of cells and the relation between the cell and its nucleus 
were still very confused and uncertain. Not until the decade beginning in 
1875, when the general features of karyokinetic cell division in plants and 
animals were worked out by Flemming, Oscar Hertwig, Strasburger, and 
others, was it possible to recognize not only that cells were always derived 
by division from a previous cell, but that the nucleus played the most funda- 
mental part in that process. 

The last haK-century has witnessed great and continuous advances in. 
our knowledge of the siracture of the nucleus, particularly in its relation to 
hereditary and developmental processes. To a considerably less extent has 
come enlightenment concerning the physiology of the nucleus, and the 
means by wMch it exercises its control over the activities of the cell. Its 
dominating importance in aU these aspects of vital activity no biologist 
disputes. We may freely recognize that it cells were without tMs centre — 
the nucleus — exercising, its physiological control and containing relatively 
stable elements in a partially fixed spatial arrangement, the phenomena of 
development, inheritance, and evolution could not have taken place. The 
panorama of life in past ages, with frequently increasing complexity added 
to complexity, as the biologist sees it unfolded, could not have been attained 
except through a succ^sion of nuclei derived by a complicated process of 
division, in which the most conservative elements of the cell were all divided 
with meticulous care in each cell generation. From tMs point of view the 
split of the chromosomes and chromomeres in mitosis is an hereditary process, 
mamtaining and perpetuating the relatively stable chemical and structural 
elem^ts wMch make the phenomena of heredity possible. The fundamental 
features of organisms such as growth, differentiation, and reproduction, 
which distinguish them from inorganic bodies, depend ultimately upon the 
contkuii^ relations, between the cytoplasm and its contained nucleus~a 
relationsHp qmte different from and on a much Mgher level of complexity 
than the physicists’ conception of the balance between electrons and protons 
in the atom. 

Modem work on the nucleus indicates that the only structural elements 
persistii^ from mitosis to mitosis are the chromosomes. Except where the 
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spindle is entirely intranuclear (as in many of the Protista), the karyolymph 
is liberated into the cytoplasm during mitosis, and probably by this means 
influences the development of the cell, as Conklin (1929) has emphasized, I 
will not enter into the chemical aspects of the chromosomes here, except to 
mention that they are generally regarded as composed of two substances, 
(1) basichromatin or nucleic acid, which waxes and wanes during the mitotic 
cycle, (2) the oxyphilic component or hnin, which most cytologists now 
agree forms the framework and structural basis of the chromosome. This 
view has been held by many cytologists since first adopted by Haecker and 
Strasburger. Nevertheless, we know very little regarding the chemical 
relations and the structural differences between these two substances, and 
the Gregoire school denies that two distinct substances exist. Eecent evi- 
dence, however, favours the view that two substances are present both in 
chromosomes and nucleolus, although usage has been very inconsistent in 
the names applied to them. 

The nucleolus is generally described as a body appearing de now in the 
telophase of mitosis and disappearing when the nuclear membrane breaks 
down in the succeeding metaphase. The extensive literature on the nucleolus 
has been summarized as regards modern work by Ludford (1922) for animal 
cells and by Sharp (1926) for plants. Wilson’s (1925) classification of 
nucleoli uses the old terms “ plasmosome” and “ karyosome,” and is generally 
followed by animal cytologists, but until very recently there has been no 
clear evidence of two types of nucleoli in the cells of higher plants. Here it 
need only be pointed out that Wager, as early as 1904, found a regular con- 
nection between the nucleolus and the spireme in root-tips of the bean, and 
suggested that the nucleolus contributed material to the formation of the 
chromosomes. Various authors have found a similar relationship. Many 
early accounts in animal cytology described the chromosomes as arising in 
part from the nucleolus, but for the most part without subsequent con- 
firmation. More recently in my own laboratory a definite connection between 
the spireme and a body in the nucleolus has been found in the pollen mother- 
cells of Lathyrus (Latter, 1926), Lathraja (Gates and Latter, 1927), and Malva 
(Latter, 1932). Yeates (1925) finds, in a study of the nucleoli in the Pteri- 
dophyte Tmesifteris, that in prophase the nucleoli are connected with the 
spireme, not becoming detached from the chromosomes until metaphase, 
^!^hen they are distributed towards the poles at random. 

Mkry (1930) has pointed out the difficulties which have to be met in 
explaining the actual passage of material from nucleolus to chromosomes, 
not the least of which is that in many forms at least there is no continuous 
spireme stage in prophase. Zirkle (1928) has, however, obtained interesting 
evidence of another kind. On the root-tips of maize he used various fixatives, 
some of which fixed nucleoli, basichromatin, and mitochondria, while others 
dissolved one or more of them. He found the nucleolus connected with the 
“ spireme ” in prophase, and that it later elongates into a rod which con- 
stricts into a dumb-bell, and then pulls apart into two portions, which pass 

1—2 
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to the poles of the spindle and are soon lost in the cytoplasm * From this 
and other evidence Zirkle concludes that the nucleolar material is partly 
passed to the chromosomes in prophase and partly remains as a distinct 
body which fragments in the cytoplasm. Others have previously found that 
the nucleoli arise in telophase from material extruded by the chromosomes. 
Thus part of the nucleolar material of each cell generation could enter into 
the structure of the chromosomes, and part would be lost in the cytoplasm, 
ZorHe calls the nucleolar material plastin, and finds no basichromatin present, 
yet he obtains other evidence for the presence of two substances, if not more, 
in the nucleolus. These results are inconclusive in many respects, but they 
have been strengthened by another paper (Zirkle, 1981) making a similar 
study of the root-tips and cambium of Pinus. Again, he finds the plastin ” 
passing from nucleolus to spireme in prophase and back into a nucleolus in 
telophase, while the “ other substance ” is not chromatin. 

It may be pointed out that evidence has been obtained in my laboratory 
(Selim, 1980) and recently confirmed, that in certain varieties of cultivated 
rice having a large nucleolus in the pollen mother-ceUs the nucleolus divides 
during synapsis into two, which remain attached to each other and show 
a constant difference in staining properties, one disappearing earlier than the 
other. We may, then, conclude tentatively that at any rate in plant cells 
the nucleolus generally contains two substances which may occasionally 
form separate bodies, and that one of these substances enters into the pro- 
phase transformations of the chromosomes while the other does not. In 
animal cells, where the nucleolar conditions are more varied, the amphi- 
nueleoli frequently described in invertebrate egg nuclei may perhaps corre- 
spond with the condition above mentioned in rice. Further work of a 
^ological and biochemical character is needed to elucidate the relationships 
between nucleolus and chromosomes, but there is nothing detrimental to the 
stability of the germinal material in the conception that one fluid constituent 
of the nucleolus impregnates the chromosomes in prophase and is given up 
again in telophase to form a separate droplet of material, though the advan- 
tage derived from such a chemical mechanism is by no means clear. 

I wish next to suggest that although the nucleolus may, in each mitosis, 
pour some of its material into the growing chromosomes, yet the nucleus is 
essentially a compound structure, composed of the chromosome axes as its 
structural units. The evidence for this, so far as I am aware, is chiefly 
confined to animal cells. The condition known as karyomeres, in which 
the chromosomes in telophase form a group of vesicles, each from a separate 
chromosome, instead of coalescing to form a single nucleus, is known in various 
phyla of the animal kingdom. 

Among recent observations of this kind, one of the most striking is that 
of Eichards (1917) on the chromosome vesicles or karyomeres in the cleavage 
of the e^s of the teleost Fundulus. Although these vesicles become closely 
appressed in the resting ’’ condition of the chromosomes, yet the delicate 

♦ Frew and Bowen (1920) have described the same thing in Cuoinrbita. 
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vesicle walls persist between them, and the vesicles do not completely coalesce 
until after each has formed a chromosome within itself in the prophase. 

Similarly in the gasteropod Haminea (Smallwood, 1904), in the matura- 
tion mitoses of the egg the chromosomes remain as vesicles even on the 
heterotypic spindle. Then a chromosome develops in each vesicle. When 
the polar bodies are formed the egg nucleus is represented by a group of. 
chromosome vesicles, while the male nucleus from the sperm approaches. 
In the cleavage mitoses these vesicles are incompletely fused. The same 
author (Smallwood, 1905) has described a less marked occurrence of vesicles, 
each like a miniature nucleus, in Nudibranchs. They were observed in the 
resting pause between the two maturation divisions of the egg. Chromosome 
vesicles are a conspicuous feature of cleavage in the tardigrade Macrobiotus 
(Wenck, 1914). One of the most extreme cases on record was described by 
Eeuter (1909) in the tiny insect Pediculopsis. The egg in cleavage has four 
chromosomes, each of which is contained m a vesicle. The chromosome in 
each vesicle splits, and its halves pass to opposite ends of the vesicle, which 
has elongated in the meantime. In metaphase the vesicles persist and 
become arranged in the median plane. They are finally constricted across 
the middle, and so carry one chromosome (in its vesicle) to each end of the 
spindle, but in some mitoses two or more of the karyomeres am fused. 

In many grasshoppers the X-chromosome is known always to form a 
separate vesicle from the rest of the nucleus, and in many other insects the 
X-chromosome shows its independence by becoming compact in the prophase 
while the other chromosomes are still in the diffuse state. In the grass- 
hopper Phrynotettix, Wenrich (1916) has shown that in telophase of the 
spermatogoniar divisions the nucleus is divided into compartments, each 
containing a single chromosome. In the following prophase the separating 
membranes have partially disappeared, but the X-chromosome remains 
completely enclosed in a vesicle of its own.* 

The frequent formation of chromosome vesicles in animal nuclei and their 
apparent lack in plants may possibly be a reflection of the greater chemical 
differentiation of chromosomes in animal than in plant cells. However 
that may be, the evidence cited, together with the far wider evidence that, 
with rare exceptions, each chromosome throughout the plant and animal 
kingdoms maintams its morphological peculiarities from one cdl generation 
to another, confirms the view that the resting nucleus contains the chromo- 

* A closely related phenomenon now known in a number of animate is that in which 
the two germ nuclei mamtain their separate identity in the cleavage of ti^ ^g. Observed 
by Haecker in Cyclops as early as 1892 [since studied more fully by Heberer (1925, 1927)], 
tMs condition was carefully studied by Conklin (1901) in Crepidula, He showed that up 
to the 29-oell stage the double character of the nucleus could be seen in the telophase of 
every cleavage, while it was frequently observed and probably always occurred in all the 
later cleavages. The two nuclei were in contact, separated ojily by a groove, each with a 
single nucleolus, but maintaining their spatial relationship to each othw so that the maternal 
and paternal components could be recognized. In the amphibian Cryptobranchus (Smith, 
1919) the separate existence of the pronuclei during cleavage is evan more con^icuous, 
and various other cases have been described. The condition of coiyugate divisions of 
paired nuclei, which is so characteristic a feature of the hhmgi, is only a step further in the 
same direction, but in this case of course there are two separate spindles. 
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some materials in the same spatial arrangement as the chromosomes happened 
to occupy in the preceding telophase. 

But I wish to go a stage further, and suggest that the nucleus is a com- 
pound structure in a still more fundamental sense. My view is that the 
spindle is also compound, and that the real unit in mitosis is the chromosome 
with its attached spindle fibres, whatever they may be. There is admittedly 
not much observational evidence for such a view at the present time, but 
much recent work has shown that a constriction of the chromosome always 
occurs at the point where the force which leads to the translational move- 
ment of the chromosome is applied. My view also implies the intranuclear 
origin of the central spindle through transformation of the karyolymph, 
apparently accompanied by the setting up of strains in its substance. Per- 
haps the best evidence for my view is contained in a paper by Hughes-Schrader 
(1924) on oogenesis in Acroschismus, an insect of the order Strepsiptera, 
which parasitizes the larvae of certain wasps. The haploid number of 
chromosomes is eight, and in the egg after maturation they form a group of 
eight vesicles instead of a single nucleus. Before maturation, chromosome 
vesicles are more or less recognizable in the egg nucleus, although a complete 
surrounding membrane is present. Around each bivalent chromosome 
appears a “nebulous sheath,” which becomes drawn out into a fusiform 
shape. These sheaths are at first oriented in all directions within the nucleus, 
but gradually become arranged parallel to each other and so form the spindle, 
which is thus a eompoimd structure. Bor further evidence see Hughes- 
Schrader (1981). 

The well-known multipolar spindle of spore mother-cells was long regarded 
as cytoplasmic in origin, but since the work of Devis6 (1921) bn the larch, 
and of others which cannot be referred to here, it has been recognized that 
this structure is at least partly nuclear in origin. Its multipolar character 
may be an indication of its compound nature, although there is no indication 
that the number of poles corresponds with the number of chromosomes. In 
further study of the difficult dynamical problems of mitosis, I believe it is 
important to recognize that the spindle fibre is not a mysterious something 
which grows in and becomes attached to the chromosome, but rather that a 
portion of the karyolymph surrounding each chromosome becomes aniso- 
tropc, elongates, and ultimately serves as the avenue along whioTi the two 
halves of the chromosome diverge in their movement towards the poles. 

If the views expressed above have some validity, then the configurations 
of the mitotic figure derive their unity from the fact that the various chromo- 
some go through their evolutions simultaneously but independently. Let 
us now consider briefly the structure and history of the chromosome itself. 
Koux, in 1883, was the first to recognize the fundamental significance of the 
fact that chromosomes universally undergo longitudinal division, an act of 
reproduction which we have already suggested makes possible the phenomena 
of h^edity. I need not emphasize the great mass of modem observations 
on chromosomes, which show that the most minute details of their structure. 
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including their relative lengths, the presence or absence of satellites,* “ knobs 
or “ heads,” and the fixed position of the spindle fibre attachment or other 
constrictions, is constant from cell to cell, so that in many species of plants 
and animals one or more, or in some cases all the chromosomes, can be dis- 
tinguished from each other by their morphology. In many cases, however, 
no visible differences between the chromosomes of a metaphase group have 
been observed. This appears to represent a primitive condition, from which 
organisms with visibly unlike chromosomes have been derived. How this 
evolutionary differentiation of chromosomes has taken place in higher 
organisms is a large subject, which I do not propose to discuss on this occasion. 
One may only mention that two methods of chromosome differentiation for 
which there is strong evidence are, (1) by transverse fragmentation of single 
chromosomes, and (2) by end-to-end fusion of two to form one. The former 
has probably occurred in such Liliaceous genera as Yucca, Albuca, and 
Galtonia, in which certain long chromosomes of related genera are represented 
by several short ones ; while the latter ha^ evidently taken place in the 
evolution of the genus Drosophila. 

Terminal attachment of the spindle fibre is also probably a primitive 
condition, from which a sub-terminal or median attachment has been derived. 
It has recently been suggested (Helwig, 1929), from a study of the ^asshopper 
Circotettix verruculatits, that this shifting has taken place through inversion 
of a section of the chromosome. Such inversions have been shown genetically 
to have taken place in Drosophila and other genera, and they have also 
occurred after treatment with X-rays. Helwig finds that in the above 
species three pairs of chromosomes are regularly telomitic (with terminal 
attachment to spindle fibre), four are constantly atelomitic, while in the 
remaining three pairs the attachments vary from one individual to another. 
But each individual is constant as regards the locus of fibre attachment, and 
consequently as regards the form of the chromosomes. The position of fibre 
attachment of each chromosome is independently inherited in the Mendelian 
maimer, and it is found that populations from different parts of the distri- 
bution of the species differ in the frequency with which two of the chromo- 
somes are atelomitic. Since these differences in homologous chromosomes 
affect crossing-over, this, combined with isolation, would furnish a basis for 
the origin of geographic races. Heteromorphic pairs of chromosomes, of the 
kind mentioned above, have been described in several other animals and plants. 

Polyploidy is another type of chromosome change which is known from 
the work of the last twenty years to be of great phylogenetic importance in 
plants, although of little significance in animals. Some years ago, when I 
summarized our knowledge of the subject (Gates, 1924), it was already clear 
that in many genera of plants the chromosome numbers ran in multiples from 
species to species, and since then it has transpired that, among flowering 
plants, polyploid genera are much more numerous than those in which the 

* S. Navashin (1912) discovered these bodies, which have been investigated by Taylor 
(1926, and other papers), M. Navashin (1929, 1930), and others. 
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number of chromosomes remains constant or varies in some other way. The 
whole subject of polyploidy has now become so large that a volume would 
be required to deal with it. I will only say that it confirms the view of the 
chromosome as the structural unit within the nucleus. 

One aspect of the subject will, however, be mentioned further, because it is 
relatively unknown. Certain somatic tissues regularly become polyploid while 
the germ cells remain diploid. During metamorphosis in the mosquito, GuHex 
■piyi^ns, the nuclei of the intestinal epithelium regularly become highly poly- 
ploid (Holt, 1917), the chromosome number rising from three pairs (the diploid 
number) to as many as 48 or even 72, but without increase in cell size. 
paper by Ikolowa (J926), in which she studied the chromosome numbers in 
fflght Eussian species of Drosophila, fixed polyploid conditions were found in 
certain tissues. Thus in all species examined the tracheal cells of the larvae 
were found to be tetraploid, and the rectal gland cells, which are very large, 
oetoploid, while observations indicated that other somatic tissues remained 
diploid. Similar observations were made on the larvae of Callipkora erythro- 
cqphcHa. It is thus possible that polyploidy of certain tissues will be found 
as an ontogenetic phenomenon not only in insects, but also in higher animals 
with even greater differentiation of tissues.* 

In plants, it is well known that tetraploid cells occur sporadically in the 
diploid tissues of root and stem, or an entire tetraploid root may occur in a 
diploid plant (M. Navashin, 1930), while in haploids (see Gates and Goodwin, 
1980) occasional cells of the stan or a whole sector of the root may become 
diploid. Of much interest is also the finding of ‘Winge (1927), that when sugar 
beets are infected with crown gall (BocferMtTO twTw^ociens), the resulting 
hypertrophied tissue are tetraploid, having 36 chromosomes instead of 18, 
and that the tetraploid condition persists even in new tumours formed by 
transplantation. Very often the cells become oetoploid, and occasionally 
even higher chromosome numbers are seen, while reversions to small-ceUed 
dipldd tissue sometimes occur. Stein (1932) finds polyploidy phytoearci- 
nomata induced by radium. (Winge, 1930) on carcinoma in mice, where the 
normal chromesome number is 40, a two-peaked curve is obtained for chro- 
mosome numbers in the cancer tissue, with maxima at about 38 and 68. 
This is similar to the earlier results of Earmer, Moore, and Walker (1906) 
who, from the study of various human cancers, obtained graphs with maxima. 
a* about 16, 32, 48, and 64. Again, Heiberg and Kemp (1929) have recently 
fotmd in a carcinoma that the epithelial cells are mostly diploid, while the 
other cdls generally diow mitotic irregularities. Many cells are tetraploid 
and some have higher numbers, while a few were haploid. 

Let us now examine for a few minutes the intricate problems relating 
to the internal structure of the chromosomes, and with it the closely allied 
questMm of the exact method by which they divide. In this connection I 


^ . *Mfinz ar( I8^)lifl8 shoyre that some 9 p.c. of the liver oells of the rabbit are aomaUy 
number can be expenmentally increased to 22 p.c. He the 
onnsioia of the hver oeil nnolens is amitotac, but more evidence on the subject is required. 
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need only refer to recent work of Kaufman (1926 a, &), Sharp (1929), 
Telezynsky (1930), and to investigations recently completed in my laboratory 
by HedayetuUah (1932) and Perry (1932). Prom a study chiefly of somatic 
chromosomes in Tradescantia and Podophyllum, Kaufman concludes that the 
chromosomes contain a double spiral (chromonema) in early prophase, each 
of which splits in late prophase for the mitosis to follow. In anaphase and 
telophase the two spir£ds therefore still appear in each chromosome, and the 
chromosomes reappear as double structures in the following prophase. 
Essentially similar results were obtained by Sharp from a study of Vicia 
and several Monocotyledons. Telezynsky reaches similar conclusions from 
important observations on living nuclei. 

By a careful study of mitosis in the root-tips of .Narcissus, HedayetuUah 
has confirmed and extended these observations, and Miss Perry has reached 
similar results with the snowdrop (Galanthus). These investigations have 
cleared up a number of difficulties, so that we now have a consistent picture 
of the chromosome splitting in one metaphase for the separation which is to 
take place in the next. Erom these observations it appears clear that the 
chromonema undergoes a straight longitudinal split at or just before meta- 
phase, while the paler staining matrix of the chromosome remains unchanged. 
In anaphase the two chromonemata in each chromosome b^in to coil, and 
in telophase are generaUy twisted around each other. The chromosome is 
finaUy represented in the resting nucleus by two rows of ohromomeres con- 
nected by threads. These are derived from the two chromonemata, the matrix 
of the chromosome having disappeared. In prophase, the chrpmomere stage 
is f oUowed by their coalescence to form the two chromonemata representing 
each split chromosome. As already mentioned, these undergo longitudinal 
fission at the end of the prophase, and so complete the chromosome cycle. 

This much seems clear and consistent. The chromomere and chromonema 
hypotheses are both found to be based on fact. The chromomere condition 
may be regarded as characteristic of the near-resting nucleus and the earlier 
stages of the prophase, until, by coalescence of the chromomeres, a continuous 
chromonema is produced. The chromonema or string of coalesced chromo- 
meres (and probably also the thread connecting them) is then the only part 
of the chromosome which persists as a structural entity from one division to 
another. 

Since the importance of the chromomere as a structural unit has been 
recognized, there has been a tendency to overlook the fact that the chromo- 
some is itself a unit of a higher order, for whose existence as a fixed morpho- 
logical entity we have no real explanation. If the chromosome is simply 
a chain of chromomeres, why do not the various chains coalesce with other 
chains at their ends or break at any point, thus giving rise to a chromosome 
group varying in morphology from cell to cell ? Something of this kind 
has occasionally been described, e.g., in (Enothera, by Hance (1918), but his 
interpretation was inaccurate, and there is no good evidence that such variable 
segmentation ever takes place as a regular phenomenon in higher plants or 
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animals ; although it is true that the chromosomes of reptiles and birds, with 
their widely differing lengths, superficially give such an appearance. Formerly, 
a continuous spireme was supposed to be formed in the prophase of every 
somatic mitosis, but no recent critical account has shown such a structure, 
and the evidence is that each chromosome maintains its identity throughout 
the whole mitotic cycle. It may be that the delicate thread connecting the 
chromomeres, which is often near and. probably sometimes below the limit of 
visibility, cannot be formed de novo between the end chromomeres of two 
different chromosomes. This would serve to emphasize the importance of 
the thread as an axis to the chromosome, and at the same time to account 
for the observed fixity of the chromosomes in relative length and in number 
in any tissue. That the thi’ead connecting the chromosomes may have 
characteristics of its own and may differ from the intrachromosomal axis, 
is shown by several observations. It was found by Sheffield (1927) that the 
connections between linked chromosomes are much longer in the pollen mother- 
cells of (Enotkera eriensis than in those of other (Enothera species. Again, 
in the somatic cells of Euffiorhia ierracina the chromosomes are generally 
joined in pairs by a terminal connection which is often very long (H. H- 
Harrison, 1980), and in the occasional tetraploid cells they are similarly 
linked in groups of four. 

That, as a rare event having phylogenetic significance, two chromo- 
somes may fuse permanently end-to-end, forming a single body, was shown 
in Drosophila by L. V. Morgan (1922), who bred a race in which the two 
X-chromosomes of the female were united in this way, with reversal of the 
ordinary criss-cross sex-linked inheritance. Not until the fourth generation 
did a single exception occur, in which the two X-chromosomes were broken 
apart. It was afterwards shown (L. V. Morgan, 1925) by linkage experiments 
that the two chromosomes were joined by their “right” ends, and that 
cros^g-over could still take place between the attached chromosomes. 
Sturtevant (1931) described two new attached -X lines of Drosophila, each 
derived from an XX sperm. Other instances in which this form of chromosome 
fusion has apparently occurred are cited by Gates and Eees (1921). Pchakadze 
(1980) has found certain cases in Tiichoptera. Thus in Sienophylax mjumatm 
n==80, while in the nearly related S. sUUakis «=29, but one chromosome 
is exceptionally large and is believed to be formed by the end-to-end fusion 
of two. 

We come now to the ehromomere, which (if we except the axial thread) 
is the smallest visible unit in the chromosome. Chromomeres have been 
much studied in recent years by both animal and plant cytologists. Wenrich 
(1916) appears to have shown that in Phrynotettix each chromosome has a 
particular dispc^tion of chromomeres of different sizes at fixed points along 
its axis. Many others have noted that in paired chromatin threads the 
chrmnomer^ are usually also in pairs of corresponding size. Eecent genetical 
theory has naturally led to a comparison of the chromomeres with the 
hypothetical genes. Bridges speaks of them as the houses in which the genes 
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live, and Belling (1928) has endeavoured to estimate their number in the 
pollen mother-cell nuclei of Lilium and Aloe. He finds over 2000 (2500 as 
upper limit) in L. ;pardalmum and about 1400 in Aloe striata. In further 
work, using smear preparations stained with iron-brazilin. Belling (1931) 
has extended his observations to several other liliaceous genera. He regards 
some of the chromomeres as compound, and by destaining found a small 
sub-microscopic dot in the centre of each chromomere. The subject of 
chromioles or genels and their possible relation to some forms of variegation 
and somatic segregation will not be considered here. 

Estimating the number of genes in Drosophila to be at least 2000 (ten 
times this number is now considered more probable), Morgan (1922) used 
three methods for calculating the size of a gene. They were recognized to 
be subject to many sources of error, but they gave values of 20-70mft for 
the diameter of the gene. It is interesting to compare with these values the 
sizes recently found by Barnard and Elford (1931) for the virus of ectromelia 
in nodce. Using both the microscopical method with ultra-violet light and 
the method of filtration through collodion membranes, they found that the 
methods agreed in giving a value of about 150m/^ for the diameter of the 
particle* The virus of foot-and-mouth disease was similarly calculated at 
25-^®0m)Lt, It would, then, appear probable that virus pmrticles and gen^ are 
of the same order of size, each contaming probably not mor^ than a few 
hundred organic molecules. It seems likely that particles of this size are 
the smallest in which vital phenomena can be exhibited, and, on the other 
hand, it is reasonable to suppose in the present state of knowledge that both 
viruses and genes are particles displa 3 dng the essential vital phenomena of 
growth and fission. In such a simple aggregate of organic molecules it is 
doubtful whether phenomena strictly resembling the assimilation in cellular 
organisms could take place. One may also raise the question whether respira- 
tion would necessarily occur in them, and whether they could be regarded as 
Hving if it did not. The border-lme between living and non-living thus 
becomes largely a question of definition. 

The relation between chromomeres and genes is a fundamental question 
now much discussed. It was pointed out years ago (Gates, 1915) that a 
factor or gene inherited in Mendelian fashion represents a difference which 
has arisen through a mutation in an element of the germplasm. The fact 
that innumerable gene mutations in plants and animals recur with calculable 
frequency, are inherited as fixed units, and can be produced with much higher 
frequency by treatment with X-rays, radium, and other agencies, justifies 
the hypothesis that in each gene mutation a definite structural element of 
the germinal material has undergone a sudden change. The investigation 
of crossing-over, developed on an enormous scale in Drosophila but known 
to occur in many other organisms, furnishes evidence of the strongest cha- 
racter in support of this conception, for it shows that the genes cross over in 
blocks together, which can only be accounted for by their axial arrangement 
at fixed positions in the chromosome. 
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In this connection it is of interest to point out that deVries, in 1903, clearly- 
visualized the “ individual units ” (genes) as arranged in the chromosomes in 
corresponding pairs when the chromosomes mate before their separation in 
meiosis. He also assumed that the members of each pair of units could 
exchange places, but assumed that this was a matter of chance. The 
chiasmatype theory of Janssens led to the present conception of crossing-over 
in blocks. On the genetical side, the theory that the percentage of crossing- 
over between two genes is a function of their distance apart in the chromo- 
somes began with Morgan (1911). 

E. S. Bussell (1980), in his recent book, attacks the conception of the 
unit character, i.e., that each gene represents a single external character. 
This idea passed out of the minds of geneticists a decade ago. Bridges’ 
conception of genic balance, based on the comparison of triploid Drosophilas 
with those having an extra sex chromosome, implied a definite abandonment 
of the unit character. It was thus the last in the long line of representative- 
particle conceptions, which began -with the pangens of Darwin, and having 
played various useful parts in the history of biology, has now become extinct. 
In his attack on the theory of the gene, Bussell ignores entirely the mass of 
evidence from crossing-over, which forms one of the main proofs of the 
theory, the other being the conception of mutation. Bor the gene, Bussell 
would substitute a kind of holistic moving equilibrium of the germ cells, 
which is unanalytical and leaves unexplained the phenomena of crossing- 
over. 

That the gene is not a representative particle, but a stable, physiological 
unit, is shown by a mass of evidence from plant and animal genetics. I 
win only cite the work of Dobzhansky (1927, 1930) in showing that each gene 
affects not one character, but many. Taking one series of allelomorphic 
6ye-{X)lours in Drosophila — ^red, eosm, ivory, and white, with diminishing 
amounts of pigment— he shows that the form of the spermathecae is also 
affected by these genes, but in different order, and that the testes of the red- 
eyed wild fly are yellow while those of the three mutations are transparent. 
A still more cogent series is that of the three allelomorphs, stubble, stubbloid, 
and wild type. Stubbloid is a recessive gene, which reduces the length of 
the bristles when present in two dos^, while stubble is dominant, a single 
dose reducing the bristle rather more than two doses of stubbloid. These 
gen^ both reduce also the size of wings and legs, but here the effect is reversed, 
stubbloid producing more reduction than stubble. Moreover, stubble affects 
wmk strongly the abdominal and seutellar bristles, weakly the inner vertical 
bristle; while the reverse is true of stubbloid. In addition, stubbloid 
deoteasee the branchhag of the arista, while stubble has no such effect. This 
disproportionality of the effects of these two genes on various organs appears 
to rule out any merely quantitative interpretation of the nature of the genes. 
Similarly, E. Anderson (1981) has recently shown that bar-eye differs from 
wild type not only in the reduced number of facets, but also in reduced head 
width, tollero length, thoracic length, wing length and width, and in size 
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of the median ocellus, while the numbers of acrostical and of ocellar hairs is 
increased. 

Geneticists are agreed, from such evidence as this, that each gene affects 
many parts of the soma in its development. The wider generalization, that 
a particular gene or mutation is represented in every cell, and is therefore 
potentially capable of affecting all parts of the body, is especially clear in 
plants (Gates, 1915 ). Prom this point of view the problem of development 
is an analysis of the effects of the gene-products upon each other in their 
reactions with the cytoplasm and the environment. Lillie ( 1927 ), in an able 
and incisive survey of the relations between genetics and embryological 
development, points out some of the difficulties with the view that the nuclei 
in ontogeny all retain a complete set of genes, and shows that neither genetics 
nor physiology has yet given us the least clue to the nature of embryonic 
segregation and organ development in its time sequence. His stimulating 
criticism is a yaluable reminder that embryologists and geneticists combined 
are stiU far from any adequate xmderstanding of the events of animal 
ontogeny. 

Eetuming again to the chromosome, whether each visible chromomere 
contains a single invisible gene must remain for the present an open qu^tion. 
The numerous long, thready chromosomes in some of the Eadiolaria, HeUozoa,. 
Diatoms, and other Protista give a strikingly similar picture to those found 
in higher organisms. But it is impossible to believe that these chromosomes 
of the Protista are as highly differentiated along their length as the chromo- 
somes of higher plants and animals are according to genetic theory. It is 
evident that the mitotic mechanism was evolved among the Protista, and 
we may regard this as a remarkable case of nomogenesis according to the 
conception of Berg. Each of the many chromosomes in such an organism 
as Thallasicolla nucleata may be homogeneous along its length. If that is 
so, then it follows that the gene mutations on which the evolutionary progress 
of higher organisms is based have in 3nany cases resulted from a difference 
arisiug between two adjacent genes or granules which were previously alike. 
I believe we have here an important basis for evolutionary progress — ^a 
factor which has hitherto been overlooked. 

However much alike the chromosome of lower and higher organisms*may 
appear as stained structures, it must be assumed that the latter are much 
more highly differentiated, containing many chemically unlike packets, 
whereas the core of each chromosome in some of the simpler Protozoa may 
contain but one. According to this view, progressive evolution has seen a 
steady increase in the number of the genes, from a condition in which each 
chromosome contains a single kind of genic material to one in which thou- 
sands of chemically different packets of material are reprinted. The 
mitotic mechanism, once evolved, has in this sense made possible the sub- 
sequent phases of organic evolution. It is also worth while pointing out that 
genes, like chromomeres, may perhaps differ markedly in size ; and if that 
is so, it is quite possible that when a larger gene mutate it divides into two 
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parts, one remaining of the old type and the other being changed into some- 
thing new. We might, then, think of the genes as becoming progressively 
smaller, Tzntil some at least reach a minimal size, below which their persistence 
as stable units is impossible. It is possible that the shortening of some 
chromosomes may take place through the loss of genes which have fallen 
below the level for persistence. 

Whether any particular chromosome is homogeneous or - differentiated 
along its length, the forces involved in its longitudinal splitting are probably 
the same, '^atever their biological significance, these forces must obviously 
be physical in nature. The split in the substance (matrix) of the chromosome 
is, as we have seen, preceded by a split in the chromonema, and this in turn 
must be preceded by some process of duphcation of the axial chain of genes 
which gives the whole structure its extraordinary stability. Alexander and 
Bridges (1928) have discussed this subject, the reproduction of the gene, 
basing their views on Troland’s theory of autocatalysis. We cannot enter 
into the matter in detail here, but will only remark that this theory assumes 
that the duplication of a gene can be likened to a process of autocatalysis, 
while its interaction with other constituents in the nucleus is probably one 
of heterocatalysis. Since Wilson suggested that the chromosomes contain 
enzymes which catalyse specific reactions m development, this view has 
become increasingly acceptable. 

The question how the genes are duplicated so as to form a double series 
brings us again clearly to the border-hne between the organic and the 
inorganic. For on the one hand the genes must be composed of a group of 
like or unlike molecules, and derive some of their peculiar properties from their 
form of aggregation, and on the other hand they must have properties other 
than those, such as cohesion and adh^ion, which ordinary molecular aggre- 
gates possess. There appear to be two possible views as to how genes divide : 
(I) by an addition and finally a regrouping of the molecules, followed by fission 
of the whole, (2) by a point-to-point addition of molecules to those already 
present and arranged in a single plane. This ‘‘ pancake view appears to 
be favoured by Bridges. The former hj^pothesis involves the essentially 
orgaijie process of fission, while the latter, although essentially inorganic, 
require an amount of structural stability such as inorganic substances, with 
the exception of crystals, do not possess. 

A large amount of cytologioal evidence from various sources appears to 
iieeesritate the hypoth^is that the attraction which homologous chromosomes 
mmSj show ier ^ch other relates not merely to these bodies as wholes, but 
is derived from the specific attractions between their corresponding chromo- 
meres or genes. An ordinary nucleus will, then, exhibit hundreds, if not 
thousands, of these specific attractioi^, and if a portion of a chromosome is 
displaced or translocated to another chromosome its specific attractions 
remain unaltered. In a number of such cases in Drosophila, some of them 
produced by treatment with X-rays, a section of one chromosome has become 
intercalated in or attached to another, the translocation being shown by the 
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new genetic linkages and confirmed cytologically by examining the chromo- 
somes. The, disturbed crossing-over relations show that the genes retain 
their specific attractions, however their positions in the chromosomes may 
be altered. The names of Muller, Stem, and Dobzhansky have been par- 
ticularly connected with this work. Nothing like these specific attractions 
is known in the inorganic world, for Mendelian behaviour shows that the 
units pair without undergoing chemical reaction, and the existence of such 
attractions makes it necessary to assume that the particles (chromomeres or 
genes) between which they occur belong definitely to the organic order of 
existence. 

This attraction between homologous chromosomes varies greatly in the 
somatic tissues of different organisms, being very intense in some of the 
Diptera, clearly marked in some plants, but apparently non-existent in the 
ontogeny of many plants and animals. In all, however, at the time of meiosis, 
the chromosomes not only change their shapes, but take on a strong, mutual 
attraction, which may be regarded as sexual in character. We are quite 
without any basis for an explanation of this phenomenon at the present time, 
and even a knowledge of how genes divide would not appear to help us. This 
force of attraction b^rs some resemblance to cohesion, but it is exerted at a 
{finance which, although microscopic, is greater than moleeular dimensjon^. 
Jim pebble that these attractions may be controlled by the ;pH and other 
features of the medium, and by the electric charges which the chromosomes 
undoubtedly bear at certain stages in mitosis. 

Belling (1927) origiaated the hypothesis of specific attractions between 
the like ends of chromosomes, to account for the linkages which were observed 
between certain chromosomes of Datura. He suggested that the formation 
of chromosome rings was due to interchange of segments between non- 
homologous chromosomes. Since then the hypothesis has been widely 
applied to a variety of cytological problems. Nevertheless, it has its linaita- 
tions, and pairing cannot therefore be taken as proof of homology, nor can 
an absence of pairing in meiosis be accepted as necessarily showing a lack of 
homology. Heilbom (1930) has shown that when certain apple varieties are 
subjected to a high temperature (35® C.) the meiotic chromosomes will rmt 
pair, but remain univalent. Takagi (1928) used similar methods with 
Lychnis SieholMi, obtaining non-conjunction of the 24 chromosomes as 
well as other irregtdarities in the pollen mother-cells. Bax (19312) j;^ ^ery 
recently produced temporary asynapsis in Rhceo discolor by subjeeting plants 
to low temperature. Beadle (1930) has described a mutation in maize which 
shows complete poUen sterility and a high degree of seed sterility. This is 
because the chromosomes fail more or less completely to pair, the condition 
being called asynapsis.’’ It is inherited as a Mendelian recessive. In Droso- 
phila a Mendelian gene has been found (Gowen, 1928) which inhibits crossing- 
over in aU the chromosomes of the female, presumably beearme th^ do not 
undergo synapsis, and Blakeslee appears to have found a similar mutation 
in Datura. Finally may be mentioned the ca^e of Viola orphanidis (Olai^en, 
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1930), in 'which different plants have 20, 21, or 22 ehromosomes. In a strain 
derived from the Edinburgh Botanic Garden all the progeny having 20 
chromosome are male-sterile, the chromosomes failing to conjugate in meiosis, 
while on the female side they pair normally. Hence it is e-^ident that various 
genic conditions as well as external effects may suppres the sexual attraction 
^tween chromatic elements which normally brings about synapsis. The 
occasional pairing of certain meiotic chromosomes in haploid plants indicates 
that in some plants non-homologous ehromosomes may also have certain 
chromomeres in common, hut occasionally the amount of such pairing is so 
great as to make it highly improbable that only homologous chromomeres 
are involved. 

That genetieal crossing-over only occurs when the chromosomes pair in 
synapsis is clear from various lines of e'vidence. We have already seen that 
the chromosome is a structural unit, because, for some unknown reason, 
adjacent chromosomes do not normally fuse by their ends. But the abundant 
facts of crossing-over show that any given chromosome may change a con- 
siderable portion of its gene content during meiosis. In this connection it is 
worth wMle recalling the prescience of Earmer’s (1907) statement in his 
Croonian Lecture to the Eoyal Society. “ The chromosomes . . . represent 
similarly organized groups of chromomeres, but they would not necessarily 
represent pamanent or persistent structures in the sense that each one is 
to be looked on as being invariably composed of the same chromomeres.” 

One further mattOT may be briefly considered. What is the relation, if 
any, between ero^ii^-over and mutation ? This question could be more 
ea^y answered if we knew exactly what happens in a gene mutation. The 
a^ociation between reversion at the bar-eye locus in Drosophila and crossing- 
over in that region of the chromosome is well known, but no satisfactory 
explanation is yet avaiiable. Probably further experimentation "with X-rays 
will throw more light on the subject. Sax (19811) j^as recently pointed out 
a high correlation between crossing-over frequency and mutation frequency 
in particular parts of the chromosomes. Thus in the region of the spindle 
fibre attachment of the third chromosome of Drosophila there are few cross- 
oveas and few mutations. The same is true of chromosome II and of the 
X. The po^ble interpretation of those facts would take us too far into 
cnnmt genetic theory. 

We may only conclude that the ultimate nature of the gene is of funda- 
BMnt^ importmice in biological theory, and we shall some day see more 
deariy exactly where the hmitations of the gene theory lie. The last two 
decades have witnessed such great advance both in genetics and cytology 
that the two fields have been welded into one. Now that what we may call 
the extfflual and internal evidence can both be brought to bear on any 
poetical problem, advances in our knowledge of the nature, evolution, and 
meaning of nuclear structure may be expected to be more rapid ever 
bdore. 
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597: II— THE OTOLITHS OF EIGHT SMALL EELS FEOM THE ETAN6 

389, DE yaCCAEES. 

By Professor A. Gandoui Hoehyold, D.Se., F.Z.S., F.E.M.S. 

{Read February llth, 1932.) 

Two Plates. 

On the 10th of December, 1980, 1 made an excursion to the Etang de Vaccares 
near Arles to obtain eels for my work on age and growth. The Socidtd 
Nationale d'Acclimatation de France has made a zoological and botanical 
reserve there, and I can only advise all friends of nature to visit it. It is 
impossible not to admire its beauties, and the reserve renders already great 
services for the protection of bird life. Thanks to the kindness of Prof. 
Bressou, Secretaire General of the society, and of M. Tallon, director of the 
Eeserve Zoologique et Botanique de Camargue, I obtained a large number 
of yellow and silver eels, and I express to both my sincerest thanks, as also 
to the society. 

Eel otoliths from an unknown locality are rather like a lottery ticket as 
regards their suitability for age determination. In some localities the 
otoliths are transparent and one can count the zones without difficulty after 
clearing in creosote, terpinol, etc. In others they are more or less opaque, 
and need grinding down before it is possible to count the zones. But the 
worst ease of all is that when the otoliths are transparent and the zones are 
faint and often very indistinct. This was so much the case here that I gave 
up the work, as it was quite impossible to obtain accurate results. 

I found also very many irregular forms, and I picked out the eight most 
curious of the forms of saccular otoliths for morphological work. M. Fernand 
Angel of the Museum National d’Histoire Naturelle of Paris most kindly made 
the drawings of the otoliths, and my thanks are due to him for aU the pains 
he took to render the otoliths so perfectly. 

I begin by giving the sex, the length, the weight of the eight eels, and the 
dimensions of their otoliths, as also the magnification. 


Sex. 

Length. Weight. 



Dimensions of the Otoliths. 


Magnifi- 

cation. 

■ ? 

cm. 

46 

gr- 

148 

Fig. 

mm. 

1 Left 2-7 X 1-7 

mm. 

Fig. 2 Right 2-7 X 1-7 

X 20 

s* 

44 

133 

>» 
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„ 2*5 X 1*4 

,, 4 


2-5 X 14 

X 20 

S 

42 

106 
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„ 2*6 X 1*9 

„ 6 


2*5 X 1*9 

X 20 


40 

102 
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„ 2-3 X 1-6 

» 8 


2-3 X 1-6 ■ 

X 22 

tt 

37 

72 

»» 

9 

„ 2-7 X 1-7 

» 10 


2-7 X 1-7 

X 20 

** 

36 

86 

>9 

11 

„ 2-3 X 1-3 

» 12 


2*3 X 1*5 

X 22 
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33 

50 

99 

13 

„ 2*0 X 1*5 

„ 14 


2-0 X 1-5 

X 26 

? 

3i 

40 

99 

16 

„ 1-9 X 1-3 

» 16 

99 

1-9 X 1*3 

X 29 
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This table confirms my previous observations, showing that both the 
saccular otoliths can be of the same size, or that they can differ more or 
less. In this case aU the otoliths were of the same size, and it is the fixst 
time that I have observed this. The size of the otoliths is not in absolute 
proportion to that of the eel, and those of the 87 cm. silver male are as large 
as those of the 46 cm. yellow female. 

The left otolith of the 46 cm. yellow female (pi. I, fig. 1) is elongated, the 
dorsal rim is curved with some indentations towards the posterior rim, the 
ventral rim is straight and serrated nearly all along. The posterior rim is 
curved and serrated. There is neither antirostrum nor excisure, and the 
rostrum is large and slightly flattened. The opening of the wide straight 
undivided sulcus covers the greater part of the frontal rim. The sulcus ends 
rounded at about four-fifths of the length of the otolith. Near the opening 
it slopes down gradually on the ventral side, but towards the end it becomes 
steeper. 

The right otolith (pi. I, fig. 2) is less elongated and more ovate ; both 
the dorsal and ventral rims are curved with fewer indentations than in the 
left otolith, and the posterior rim is rounded and serrated. There is neither 
antirostrum nor excisure, and the rostrum is small and flattened, with a 
slight notch forming thus two small ridges. The wide, undivided, slightly 
oblique sulcus opens out widely on the frontal rim, and ends in a point at 
about four-fifths of the length of the otolith. On the dorsal side the sulcus 
has a deep narrow channel, but on the ventral side it slopes down so very 
gradually, especially towards the opening, that the contour is not very distinct. 

The left otolith of the 44 cm. silver female (pi. I, fig. 3) is elongated, the 
dorsal rim curved with a few indentations, the ventral rim is straight but 
serrated all along, and the posterior rim is rounded and serrated. The anti- 
rostrum is small and forms a point, and the rostrum is large and blunt. 
An excisure is present. The narrow, undivided, slightly curved sulcus opens 
out videly on to the dorsal part of the rostrum, and ends rounded at about 
three-quarters of the length of the otolith. The sulcus forms a deep narrow 
channel on the dorsal side, but on the ventral side it slopes down gradually. 

The right otolith is also elongated (pi. I, fig. 4), the dorsal rim is curved 
and serrated towards the posterior rim, the ventral rim is nearly straight, 
but serrated all along, and the posterior forms a protuberance. The anti- 
rostrum is small and pointed, and the rostrum is large and forms a sharper 
point than in the left otolith. The narrow, deep, slightly curved, undivided 
sulcus opens out widely on to the dorsal part of the rostrum and ends rounded 
at about three-quarters of the length of the otolith. Near the opening the 
ventral side of the sulcus slopes down gradually. 

The left otolith of the 42 cm. silver male (pi. I, fig, 5) is ovate, both the 
dorsal and ventral rims are curved and slightly serrated. The posterior rim 
has a deep indentation near the dorsal rim, and two rounded protuberances 
below it, the one nearest the ventral rim being the larger. The antirostrum 
is small, the rostrum large, and both are rounded. An excisure is present. 
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The very wide, undivided, slightly oblique sulcus opens out very widely on 
to the dorsal part of the rostrum, and ends rounded at about four-fifths of 
the length of the otolith. On the dorsal side of the sulcus there is a deepi 
channel, but on the ventral side it slopes down gradually. The contour, 
however, is distinct. 

The right otoHth (pi. I, fig. 6) is even more ovate, both the dorsal and 
ventral rims are curved and serrated. The posterior rim forms a pointed 
protuberance. The antirostrum is fairly large and rounded, the rostrum 
large and slightly flattened. Ah excisure is present. The very -wide, 
slightly oblique, undivided sulcus opens out widely on to the dorsal part of 
the rostrum, ending in a point at about four-fifths of the length of the 
otolith. The dorsal side of the sulcus is deep and the ventral side slopes down 
gradually, but the whole contour is distinct. 

The left otolith of the 40 cm. silver male (pi. I, fig. 7) is elongated, the 
dorsal rim is curved with few indentations, the ventral rim is curved and 
serrated towards the rostrum. The posterior rim is flattened with a small 
point in the centre. There is neither antirostrum nor excisure, and the 
rostrum is formed by two small rounded protuberances. The wide, straight, 
undivided sulcus opens out on the dorsal side of the rostrum, covering com- 
pletely the dorsal protuberance, and ends in a point at about four-fifths of 
the length of the otolith. On the dorsal side there is a deep, wide channel, 
but on the ventral side the sulcus slopes down gradually, but the contour is 
quite distinct. 

The right otolith (pL I, fig. 8) is ovate, the dorsal rim curved and serrated 
towards the posterior rim, the ventral rim is straight but indented towards 
the rostrum. The posterior rim is rounded and serrated. There is neither 
antirostrum nor excisure, and the rostrum is flattened with a small notch 
in the centre. The sulcus is less wide, straight and undivided, opening out 
on to the dorsal side of the rostrum, and ending indistinctly near the 
posterior rim in a point. The dorsal side has a deep, wide channel, and 
the ventral side slopes down. The contour becomes indistinct towards 
the end. 

The left otolith of the 37 cm. silver male (pi. II, fig. 9) is elongated, the 
dorsal rim' is curved and slightly serrated towards the posterior rim, the 
vmtral rim is nearly straight and serrated towards the rostriim. The 
p<^terior rim is rounded and serrated. The antirostrum is large and forms 
a bhmt point, and the rostrum is large, flattened with two small notches. 
An excisure is present. The very wide, straight, undivided sulcus opens out 
widdy on to the dorsal part of the rostrum, and ends rounded at about 
four-fifths of the length of the otolith. The sulcus slopes down on both 
sides, but more so on the ventral side, and the contour is fairly distiuct. 

The ri^t otolith (pi. II, fig. 10) is more ovate, the dorsal side is curved 
and sexrated nearly all along, the ventral rim is straight with a few slight 
^dentations towards the posterior rim. The posterior rim is flattened and 
mdented. ; The antirostnna is fairly large and forms a sharp point, and the 
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rostrum forms a curious flattened protuberance. Aja excisure is present: 
The wide, straight, undivided sulcus opens oat widely on to the dorsal part 
of the rostrum, ending rounded at about nine-tenths of the length of the 
otolith. On the ventral side the sulcus slopes down gradually, especially 
near the opening, where the contour is not very distinct. 

The left otolith of the 36 cm. silver male (pi. II, fig. 11) is more ovate, 
the dorsal rim is curved with slight indentations towards the frontal rim, the 
ventral rim straight, and the posterior rim forms three protuberances, the 
dorsal and central ones slightly pointed, and the ventral one rounded. There 
is neither antirostrum nor excisure, and the rostrum is large and rounded. 
The wide, straight, undivided sulcus opens out widely on to the frontal rim 
and tapers down to a point at about four-fifths of the length of the otolith, 
and ends indistinctly on the posterior rim between the dorsal and central 
protuberances. 

The right otoUth (pi. II, fig. 12) is ovate, the dorsal rim is curved with 
few indentations, the ventral rim is straight, and the posterior rim flattened 
and oblique with, two notches. The antirostrum is a small point and the 
rostrum is large and obtuse. The curved imdivided sulcus opens out widely 
on to the frontal rim and tapers down gradually till about four-fifths of the 
length of the otolith, where it becomes shallow and ends on the posterior rim 
in the upper notch. The sulcus slopes down gradually on the ventral side, 
and towards the end the contour is not very distinct. 

The left otolith of the 33 cm. yellow eel of undeterminable sex (pL II, 
fig. 13) is ovate, the dorsal rim is curved and serrated towards the frontal rim, 
the ventral rim is nearly straight with a few small indentations towards the 
rostrum. The posterior rim is flattened, slightly oblique and serrated. 
The antirostrum is large and pointed, and the rostrum is large, rounded and 
serrated. An excisure is present. The wide, slightly curved, undivided 
sulcus opens out widely on to the dorsal part of the rostrum, and gradually 
tapers down, and at about four-fifths of the length of the otolith there is a 
slight ridge. The sulcus then widens out again, ending with a very wide 
opening which covers the greater part of the posterior rim. The dorsal side 
as far as the ridge is delimited by a deep narrow channel, but on the ventral 
side it slopes down very gradually. 

The right otolith (pi. II, fig. 14) is ovate, the dorsal rim is very curved 
and serrated, and the ventral rim is less .curved with few indentations. The 
posterior rim has a curious protuberance which might be compared to a fish 
tail. The antirostrum and rostrum are large, both rounded. An excisure 
is present. The sulcus is wide, straight, and undivided, ending on the 
posterior rim in the centre of the protuberance. On the dorsal side the sulcus 
is sharply delimited by a deep channel which, at about four-fifths of the length 
of the otolith, ends in a curv^ A narrow, shallow channel continues as far 
as the posterior rim. On the ventral side the sulcus slopes down very 
gradually, and the contour is indistinct. 

The left otolith of the 31 cm. yellow female (pi. ll, fig. 15) is ovate^ the 
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dorsal rim is curved, as also the ventral rim, the latter being deeply indented. 
The posterior rim forms a large pointed protuberance. There is neither 
antirostrum nor excisure, and the rostrum is very large and rounded. The 
very wide, straight, undivided sulcus opens out widely on to the frontal rim, 
and ends rounded at about two-thirds of the length of the otolith. On the 
dorsal side the sulcus forms a deep channel, but on the ventral side it slopes 
down gradually ; the contour, however, is indistinct. 

The right otolith (pL II, fig. 16) is ovate, the dorsal rim is very curved 
with deep indentations, the ventral rim nearly straight and slightly serrated. 
The posterior rim ends in a blunt protuberance with a slight notch below. 
The antirostrum is small and rounded, and the rostrum large and slightly 
flattened. An excisure is present. The wide, straight, undivided sulcus 
opens out widely on the dorsal part of the rostrum, ending rounded at about 
two-thirds of the length of the otolith. The deep channel on the dorsal side 
of the sulcus is wide, and the ventral side does not slope down so gradually 
as was the case in the left otolith. 

If we compare the sixteen figures representing the left nnd right otoliths 
of eight small eels measuring 81-46 cm. we can observe that no two otohths, 
even those from the same eel, are identical, but all vary more or less, either 
in their form, or in that of the sulcus’, or in both. 

The serrated rims of the otoliths are usually due to crystallizations of 
calcite. The eel otoliths are composed of calcite, aragonite, and organic 
matter. 

In some cases the irregularities are more or less similar in both otoliths, 
as in the case of the absence of the antirostrum and the curious form of the 
rostrum of those of the 40 cm. silver male (pi. I, figs. 7 and 8). The rostrum 
of the left otolith is formed by two small rounded protuberances, and the 
right otolith is flattened with a small notch in the centre. 

The otoliths of the 46 cm. yellow female (pi. I, figs. 1 and 2) has also no 
antirostrum, and both have a more or less flattened rostrum, but the right 
otolith has a notch in the centre of the rostrum. The form of the sulcus 
differs ; that of the left otolith is straight and round ended, and the sulcus 
of the right otolith is much narrower and ends in a point. 

Another case is that of the rostrum of both the otoliths of the 87 cm. 
silver male (pi. II, figs. 9 and 10). The left otolith has a flattened rostrum 
with two notches, and the rostrum of the right otolith forms a large flattened 
jux)tuberance, and is certainly the most curious form of rostrum I have ever 
met with. 

The posterior rim of both otoliths of the 31 cm. yellow female (pi. II, 
figs. 15 and 16) forms protuberances ; that of the left otolith is pointed, and 
that of the right otolith blunt. 

It is the first time that I have met with, a serrated frontal rim of the 
rostrum, as is the case in the left otolith of the 83 cm. yellow eel of undeter- 
minable sex (pL II, fig. 13), and the serrated posterior rim, as also the form 
of the sulcus, are most curious- The posterior rim of the right otolith ends 
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in a curious protuberance which can be compared to the form of a fish tail 
(pL II, fig. 14). 

One can easily find other examples by comparing the figures. The 
excisure is often very large, and the antirostrum and rostrum form right or 
even obtuse angles (pi. I, figs. 3, 4, 5, and 6, and pi. II, figs. 9, 10, 13, 14, 15, 
and 17). Some of the otoliths are of a more or less clupeoid type (pi. I, 
figs. 3, 4, and 5, and pi. II, figs. 9, 10, 13, 14, and 15), which is the normal form. 
In no instance was the sulcus divided into ostium and cauda. 

This paper shows once more that the otoliths of quite small eels may show 
considerable variation, either in form or in that of the sulcus, or even in both. 

These irregular forms of otoliths are often most curious, and in some 
localities, such as the Etang de Vaccares, irregular forms of otoliths of the eel 
seem to be more often met with than in other locahties. 
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77. 035. ni— PHOTOMICEOGEAPHY OP AMPHIPLEUEA PELLUOIDA. 

By A. P. H. Teivblli and E. Linckb. 

(C 0 MMTINTCi.TI 0 N No. 477 PEOM THE KoDAK ReSEABCH LaBOBATOEIES.) 

[Co7n7mnicafed hy Mr, J, E, Barmrdi Decenib&r IQth, 1931.) 

OiTE Plate aitd One Text-Pegube. 

According to R. Neuhauss (1907), Woodward was the first to 
secure photomicrographic resolution of the structure of AmpUpleurapelludda 
into lines. In 1886 E. van Heurck confirmed this result. Fraenkel and 
Pfeiffer (1889), according to E. Neuhauss, showed photomicrograms of this 
diatom in which the lines were resolved into dots. In 1890 H. van Heurck, 
and in 1893 E. Zettnow, also succeeded in this by the use of a Zeiss apochromat 
with a numerical aperture of 1*6, domputed by Czapski. Previous measure- 
ments had already shown that AmpJiipleura pellvdda contains from 40 to 
42 lines (which are rows of dots) per 10/x, and Zettnow was able to count 
52 dots per 10/x, which corresponds with about 100,000 lines and 130,000 dots 
per inch. The light used was filtered through a cUpammonium salt solution 
and an iodine solution in chloroform, combined with oblique illumination.^ 
The diatom was mounted in a mercury-iodide salt. For complete resolution 
of the dots in the extreme violet Zettnow considered it necessary to use an 
objective with a numerical aperture of 1‘6 and to mount the diatom in a 
colourless medium having a refractive index of 2*0. Mounted in realgar 
with a refractive index of 24, and using blue light, an objective with a 
numerical aperture of 1*9 to 2*0 should be used. The refractive index of 
the diatom is 143. 

Since then several microseopists have been able to resolve the lines of 
AmpMpleufa pellucida into dots with more or less success. Special mention 
should be made of the micrograms of R. Neuhauss (1907) and A. Kohler 
(1909), who succeeded in getting excellent results with oblique ultra-violet 
light of wave-length 275m/x. 

During the past year one of us, with L, V. Foster (1931), has made the 
application of the 365m/i radiation of the mercury arc practicable for 
photomicrography. An objective with a numerical aperture of 1-3 was 
constructed. In 365m/x radiation this gives the same theoretical resolution 
as given by an objective with a numerical aperture of 1*6 in blue Kght of 
45(hn/i wave-length, which is about the average transparency of the blue 
Wratten C filter. Use of the mercury arc also made possible the invest!- 
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gation of the resolving power in oblique illumination with practical mono- 
chromatic light. This gives much more definite results than if bands of the 
spectrum are used, such as results from the use of filters with a ribbon filament 
lamp. 

The Equipollent — For our investigations a quartz mercury vapour lamp 
of the atmospheric pressure type was used (Kelvin, Bottomley, and Baird, 
Ltd., London) with the special micro outfit working at 220 volts, the starting 
current being 4*4 amperes, soon reduced to a running current of 2*2 amperes. 
This lamp gives a very intense and constant light. For the isolation of the 
various emission lines of the mercury spectrum we used a Wratten filter 
No. 22 to transmit 579 and 677mju (yellow) ; Wratten filter No. 77 to trans- 
mit 546m/>t (green) ; Wratten filter No. 50 to transmit 436m;u (violet) ; 
Wratten filter No. 18a to transmit 365mft (ultra-violet). 

The micrographic outfit can be used without condenser lens. An aplanatic 
condenser (Bausch and Lomb) of very high aperture can be used for the 
Kohler illuminator. The glass of this condenser, however, has a high absorp- 
tion for 865m/i radiation. For this reason we used a quartz condenser 
and with it were able to make micrograms at a magnification of + 2500 in 
5 seconds on a Speedway plate in 365mju radiation. 

Through the courtesy of Ward’s Natural Science Establishment, Inc., 
Eochester, N.Y., U.S.A., we obtained a series of slides of Amphipleura 
pelludda in different mounting media made by Mr. John A. Long, in Leeds. 
This enabled us to compare the diatom mounted in air, Canada balsam, hyrax 
from Dr. Hanna, and styrax from four different sources (Kellner in Stuttgart, 
E. Thum in Leipzig, J. T. Norman and Darlaston, both in England) ; mono- 
bromide of naphthalene, fused piperine, piperine-coumarone, and gum dammar. 

A Zeiss microscope stand IB having a large mechanical stage was used. 
For the visible spectrum a Zeiss apoclnromat with a numerical aperture of 
1*3 was employed. The microscope was mounted on a large Bausch and 
Lomb optical bench resting on a wooden platform, which was supported by 
two inflated automobile inner tubes to absorb all vibration. At one end of 
this optical bench was the camera, and at the other the light source. Between 
the microscope, the tube of which was in a horizontal position, and the light 
source were a filter holder, a water cell, and a shutter. 

Discussion of the Results. — W e observed that on the average the mounting 
media have little effect on the contrast of the lines and the dots of Amphipleura 
pelludda, which indicates that the dots do not, in aE probability, form a 
structure on the surface of the diatom, but within the diatom scale. The 
effect of the mounting medium on the visibility of the resolved lines or dots 
seems to be determined therefore by the angle of oblique* illumination, which 
increases with its refractive index. 

To be useful, however, for the higher resolutions in the ultra-violet, the 
mounting medium inust be transparent for the wave-length employed. 
This necessitated a preliminary investigation of the transparency for 365m/i 
radiation of the mounting media on the slides which Mr. Long had sent us. 



28 


Transactions of the Society. 

The mounting medium here was spread out in a layer between slide and cover- 
glass in the thickness generally employed in microscopy. A beam of ultra- 
violet light was sent through the slide tod its transparency observed on a 
barium platino-cyanide screen. 

Naphthalene monobromide, fused piperine, and piperine-coumarone were 
found to be too opaque for any practical use in photomicrography with 
865m/x radiation. With a glass condenser in the lamp-house of the mercury 
arc, styrax from Thum, Norman, and Darlaston are also too opaque for 


90 "" 



practical use in ultra-violet photomicrography. Without the condenser, 
however, or with a quartz condenser in the lamp-house, these different forms 
of styrax are useful mounting media for near ultra-violet photomicrography ; 
the best transparency was given by Kellner styrax. Hyrax, Canada balsam, 
and gum dammar have the highest transparency among the mounting media 
investigated. Air-mounted specimens gave only lines. 

The best results in the resolution of Amphijpleura peV/uciAa were obtained 
using hyrax from Dr. Hanna. It was accordingly decided to continue all 
further investigations with this mounting medium only. 
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In Amfhipleura peUitcida having 100,000 lines to the inch the lines would 
be 0‘25[i apart. Obhque illumination with the yellow mercury line would 
resolve, according to Abbe’s formula, a distance of 

^ 577 

which means that the line structure of Amphiyleura pellucida should resolve 
in this radiation. 

The result is given in plate 1. We used a diaphragm of 5 mm., which 
is moved 15 mm. out of the centre. The hnes appear only by moving this 
oblique pencil of yellow hght until an angle of 60 degrees or more is obtained, 
as is graphically represented in fig. 2. There is, therefore, a minimum angle 
of visibility. If the angle is 25 degrees, no lines are visible at all, as is shown 
in plate I. This also holds for the green mercury line, with the difference 
that the minimum angle of visibihty is 45 degrees, no lines being visible at 
an angle of 25 degrees. 

For the violet mercury arc line the minimum angle of visibility is smaller, 
and for the 365m/x radiation the angle is still smaUer. Near the minimum 
angle of visibility for violet and ultra-violet, however, the dots are resolved. 
The maximum yisibility of the dots is at 30 degrees for 436m;i wave-length, 
and at 25 degrees for 865mju. wave-length. 

In fig. 2 the different angles for the different colours are drawn in relation 
to the position of the diatom. 
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582.65, IV.-NOTES ON ZYaOSPOEE EOEMATION IN SPIEOGYEA. 

Bj Peof. E. Eugsles Gates, P.E.S. 

{Read May 2Qth, 1931.) 

Two Plates. 

Peom a collection of Spirogyra obtained in 1930 from Chelsea Physic Garden 
for class purposes, a series of preparations were made in the laboratory, 
showing conjugation. In looking over the slides some time afterwards, 
several interesting features regarding the production and germination of the 
zygospores were observed. They are the subject of the present note, and 
fresh material from the same source has been examined in this connection. 

It was found that the material contained two distinct species, both form- 
ing zygospores. They are provisionally determined, from Pascher’s Silss- 
wasserflora, as near Spirogyra -fiumaiilis and S. decimina respectively, but it 
is not likely that these determinations are exact. My attention was first 
directed to the subject by the discovery of a double zygospore in one of the 
slides. So far as I am aware, there is no previous record of such an occurrence 
in Spirogyra, and we have found only one. 

As shown in fig 1, the double zygospore is formed in the larger species 
(S. fl%viatilis'>) by two cells each conjugating as males with a very 
long cell of a female filament. This cell was presumably binucleate, but the 
cell wall which would normally be formed across its middle, at the point where 
both the zygospore and the cell wall show a constriction, has for some reason 
been inhibited. Careful search, with an immersion lens, for the remains of 
such a wall shows that it has never existed. That being the case, the spiral 
chloroplasts must have stretched continuously from one end of this double 
cell to the other. Observation of the double zygospore confirms the view 
that this was the ease. The double zygospore presumably contains two 
nuclei, each diploid, and if these fused with each other before germination, 
a tetraploid nucleus would result, which would give rise, on germination, 
to a diploid instead of a haploid filament. 

As fig. 1 shows, the outer wall is continuous around the whole double 
zygospore, although a constriction occurs in the median plane. With a low- 
power microscope there appeared to be an inner membrane which curved 
round and separated one zygospore from the other, but careful examination 
with higher powers shows that this is a false appearance, and that there is 
no line of separation between the two zygospores. 

In the well-known paper by Gerassimov (1902) he describes the produc- 
tion of aberrant types of cells in Spirogyra hellis by cooling the filaments 
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to 0® C. These included : (1) enucleate cells ; (2) larger (wider and longer) 
cells with a larger nucleus ; (3) large cells with two nuclei of normal size, 
but these nuclei are orientated both in the median plane of the cell. The large 
nuclei were probably diploid, and the cells containing them were larger 
both in length and width. Whole filaments of such cells were obtained, 
and some of these filaments conjugated afterwards. Similar experiments, 
including the use of anaesthetics, with several other species of Spirogyra 
are more fully described, particularly in two other relatively unknown 
papers by the same author (1898, 1900). 

It is usually stated that filaments of Spirogyra, after conjugation, sink 
into the mud or are distributed by the wind, the zygospores undergoing a 
prolonged resting period before germination takes place. There is ample 
evidence, however, that in the smaller of the present species {S. decimina ?) 
germination of the zygospores is taking place at once. In fig. 2 is shown with 
higher magnification ( x 660) the germinating zygospore of this species. It 
will be seen that the contents of the zygospore are escaping surrounded by 
a thin inner membrane, while the two thick outer walls are separating. 
Numerous zygospores were in various stages of germination, although other 
filaments in the same material were filled with zygospores which had just 
been formed. The zygospores of this species are bright yellow and more or 
less elliptical (fig. 3, x 320), and it will be seen that the cells containing the 
zygospores are already breaking apart. In fig. 4 ( x 320) are seen two zygo- 
spores of the larger species and an abnormal one of the smaller species, which 
\!^1 be referred to later. The zygospores of the larger species are more nearly 
round, bulging the cell wall (see figs. 1 and 4) ; they do not become yellow, 
but remain green, and take the stain of light green dissolved in lacto-phenol. 

Another interesting peculiarity of this material already mentioned is that, 
as shown in figs. 3 and 4, a heavy yellow waU may be formed around the 
contents of the two fusing protoplasts before their fusion is complete. A 
number of such incomplete zygospores were observed. In both figures a 
portion of the male gamete is still in the male cell or in the act of passing 
through the connecting . tube, when it and the fusing portion are quickly 
surrounded by a zygospore wall. This shows that the secretion of this waU 
must be a rapid process. A sudden change in conditions, perhaps when the 
material was removed from the pond and placed in a jar, will probably account 
for this phenomenon. 

Among the numerous observations of Lloyd (1926) on the behaviour of 
the protoplasts during the process of conjugation in Spirogyra, he also (1928) 
cites a case where, in S. nitida, conjugation fails to proceed, but globular 
masses of callose-hke material £^e deposited chiefly on the inner surface of 
the cell wall near the articulation. In one instance, where the male gamete 
failed to form contractile vacuoles, it afterwards withdrew from the beak, 
and in retiring had secreted a secondary cellulose wall plugging up the 
conjugation tube.’' It thus appears that anything which interferes with the 
process of conjugation may lead to derangements which take various forms. 
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In the same lot of my material, a third (undetermined hut larger) species 
contained a number of filaments of two cells (fig. 5) from germinated zygo- 
spores, as well as several filaments of four and eight cells. 

Finally, it may be poinrted out that recent work on Spirogyra has given a 
different view of the early stages of conjugation. The observations of Czurda 
(1925) and Hemleben (1922), since confirmed by Lloyd (1928), and again 
recently, with full detail, in other species, by Hazel Saunders (1981), have 
shown that the filaments first adhere closely in pairs, being glued 
together by mucilage. The cells of one filament, which may be either the male 
or female, then put out a papilla, which induces papilla formation where it 
touches the opposite filament. The two papillse are in contact from the 
beginning, and they elongate to form the conjugation tube, pushing the 
filaments apart as they grow. 

The accompanying photomicrographs have been made by my laboratory 
assistant, Mr. C. S. Semmens. 
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EXPLANATION OF FIGURES. 

Fig. 1. — Conjugating filaments of Spirogyra fiuviatilis showing a double zygospore. 
X 170. 

Fig. 2. — Germinating zygospore of S. deeimina (?). x 660. 

Fig. 3. — Conjugating filaments of the last species, showing the cells containing zygospores 
breaking api^, and one case in which a thick wall has been formed around the 
■zygospore before conjugation is complete. X 320. 

Fig. 4.— ^hows another incomplete zygospore like fig. 3, and two zygospores of the species 
in fig. 1. X 320. 

Fig. 5.— Shows a filament of two cells from a germinated zygospore in a third species. 
X 300. 
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ABSTEACTS AND EEVIEWS. 

ZOOLOGY. 

(Under the direction of G. M. Ftn’di.ay, M.D,) 

HISTOLOG-ICAXi TECHinQUE AND BTAJNXNa, 

The Staining of Fat Glands in Total Preparations.— V. Vbtis {“ Uber 
elekfcive Farbung der Talgdriisen mit Sudan III in den Totalpraparatene der Haut/' 
ZUcJiT.f, Wiss, Mikr., 1931, 47, 443-50). This method of staining in bulk has been 
applied mainly to the fat glands in the skins of rodents, and is useful fox reconstruc- 
tion. Portions of skin or whole small skins are fixed in 10 p.c. formalin, washed 
in water and in 50 p.c. alcohol for from 15 to 30 minutes. They are then stained 
for from 30 to 45 minutes in a saturated solution of Gnibler’s Sudan III in 70 p.c. 
alcohol, differentiated in 50 p.c. alcohol, the time required being feom 30 minutes 
to several hours, rinsed in water and transferred to glycerine in which they eventually 
clear, the time required depending on their thickness. Preparations mounted in 
glycerine and sealed with Kitt wax have not faded for three years. Nile blue 
sulphate is not suitable for this technique, and Sudan HI is the most satisfactory 
stain, fat glands, their outlets and branches appearing yellowish-red while aU other 
tissues are more or less transparent. 6. M. F, 

Hetero-dispersed Eosin Staining. — Kebrovsky (“Anwendung von 
hetero-dispersem Eosin zur Farbung histologischer Prapaxate,’’ ZtscJir, /. 

Mikr., 1931, 47, 433-42). A modification of Dominici’s technique is described, 
involving the use of a hetero- or poly-dispersed eosin. Material is fixed in Zenker’s 
or Helly’s fiuid or neutral formol if the sheaths of connective tissue are to be 
examined, and is embedded in celloidin paraffin. Sections are stained for from 
20 to 30 minutes in a solution prepared as follows : to 15 c.c. of a boiling 0*6 p.c. 
eosin solution (eosin reddish, Konig or Grubler) add 0*5 to 1 c.c. of 1 p.c. phos- 
phomolybdic acid, and then 15 c.c. of a 1*2 p.c. cold aqueous orange G solution. 
This mixture must be freshly made every 3 or 4 days. Counterstain the sections 
in a 1 p.c. aqueous solution of toluidin blue for from 30 seconds to 1 minute and 
rinse. Differentiate slowly in 70 p.c. and 96 p.c, alcohol under the microscope. 
Pass into absolute alcohol and clear in bergamot oil and xylol ; mount in balsam. 
Eose bengal and eosin BA may be used instead of eosin. Chromatin is stained 
dark blue or lilac, nucleoli red to orange, cytoplasm varies from blue to lilac, reddish 
or colourless ; muscles red, Nissl’s substance blue ,* red-blood corpuscles red. 

G. M. F. 

Sublimate Toluidin Blue for the Staining of Cilia. — ^P. Horvath 
(“ Sublimat-Toluidinblau fiir Cilienfarbung,” Ztschr. f. Wis$. Mikr., 1931, 47, 
463-5). This technique is a modification of Gelei’s osmium toluidin-blue method, 

3 
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and gives more uniform and permanent results, besides being cheaper, owing to the 
absence of osmic acid. After centrifuging, pipette ofi the sediment and drop it 
into a concentrated solution of mercuric chloride ; after 10-20 minutes wash in 
water ; mordant in 0-33-1-65 p.c. phosphotungstic acid for from 10 to 15 minu tes, 
discarding the mordant after use. Wash well in water ; stain in toluidin blue for 
from 30 seconds to several minutes at 50-60° C., using a 1 in 1000 dilution for 
Holotrichida and 1 in 5000 for Hypotrichida ; pass through the alcohols, xylol 
(three changes), and mount in balsam ; all these manipulations are done by centri- 
fuging. If organisms axe mordanted after the original sublimate osmic JBxation 
the sta inin g is good, but tends to fade. Cytoplasm is light blue, cilia and basal 
bodies dark blue, Gr. M. F. 

Capsule Staining- — E. E. Anthony (“ A Note on Capsule Staining,” Scieme, 
1931,73, 319-20). This method gives more reliable results than that of Hiss, and 
is eminently satisfactory for pneumococci. The best results are obtained with a 
1 p.c. aqueous crystal violet solution (84 p.c. dye content). Air-dried, undiluted 
smears are stained for 2 minutes, washed in 20 p.c. aqueous solution of copper 
sulphate and dried. An increase in the time of staining did not improve the 
results. Gr. M. E. 

The Staining of Spirochaeta pallida in Sections. — R. Earrier and A. S. 
Warthin (“ A Study of the EfEect of upon the Third Improved Warthin-Starry 
Method for Demonstrating Spirochceta pallida in Single Sections,” Amer. Journ. 
Sypk,, 1930, 14, 394). The importance of a suitable reaction for successful silver 
impregnation is demonstrated. Tissues are fixed in formalin, embedded in paraffin, 
and sections affixed to cover-glasses, passed through xylol and the alcohols to water. 
Using bromocresol green as indicator, a litre of water at pTL 4*4 is prepared. Erom 
this a 2 p.c. silver nitrate solution is prepared, and for use is diluted to 0-5-1 p.c. 
Enough of this diluted solution is poured into a perfectly clean bottle so that 
when the cover slip is placed in it on edge the solution will cover the section by 
capillary attraction. The section is rinsed in the water at pH 4-4 and placed in the 
silver solution, with the section side next to the side of the bottle. Impregnation 
is allowed to proceed in darkness at 37° 0. for 30 minutes, after which the cover- 
glass, section side up, is transferred to a small dish. 15 c.cm. of a 5 p.c. gelatine, 
heated to 45° C., are added to 3 c.c. of 2 p.c. silver nitrate solution ,* 1 c.c. of 5 p.c. 
hydroquinone is added and the mixture rapidly poured over the section. Reduc- 
tion contiaues till the gelatine begins to turn brownish-black. Rinse and place in 
5 p.c. sodium hyposulphite for a few minutes. Wash, pass through 96 p.c. alcohol, 
two changes of absolute alcohol, xylol, and mount in Canada balsam. 6. M. E. 

The Staining of Oocysts of Coccidia. — ^H. B. Crough and E, R. Becker 
(*‘A Method of Staining Oocysts of Coccidia,” Science, 1931, 73, 212-3). The 
faecal material is strained through a double layer of cheese cloth and centrifuged. 
More water is added and centrifugation k again performed, the whole process being 
repeated twice so as to remove most of the debris. Concentrated salt solution is 
added, the mixture shaken and centrifuged. The oocysts will appear on the surface, 
and are collected and transferred to a slide and covered with a cover-glass. The salt 
solution is replaced by glacial acetic acid by drawing it with the aid of blotting 
paper under the cover-glass, most of the oocysts being held in place by contact with 
the slide and cover slip. The slide is gently warmed for from 5 to 10 mmutes, but 
without evaporating the acid. The acetic acid is then replaced by a freshly pre- 
pared 0-01 p.c. aqueous solution of Janus green in the same manner as before. 
Stfidning is continued for 10 minutes- Wash and stain with a concentrated solution 
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of aqueous eosin for 5 minutes. Wash, Mot ofi excess of water, and seal with amber, 
vaseline or glycerine jelly. The oocyst jelly stains red, the walls may appear 
reddish and structures within the sporozoites are rendered visible. G. M. F. 

A Modification of the Ehrlich -Biondi Stain.— -J. 0. Foley ("' Studies in 
Stain Technic. III. A Cytological Method for Staining with the Ehxlich-Biondi 
Mixture,’’ Amit. Rec,, 1931, 49, 15-7). Tissues are fixed either in Flemming’s 
strong solution or in Men’s B15 without osmic acid. After removal of the parafe, 
pass sections through potassium permanganate and oxalic acid and wash in running 
water. Mordant in 0*5 p.c. osmic acid if none was present in the fixative used ; 
wash ; prepare the following aqueous solutions : 0*23 p.c. methyl green, 0*11 p.c. 
acid fuchsin, and Od p.c. orange G. These stains were Coleman and Bell’s pro- 
ducts with actual dye content given. Before using, mix in the following order : 
glycerine 10 c.cm., acid fuchsin 20 c.cm., orange G 30 c.cm., and then slowly and 
with constant stirring methyl green 30 c.cm. ; stain for 12-24: hours in the mixture. 
Wipe off excess stain and blot lightly ; immerse in 95 p.c. acid alcohol for 5-30 
seconds, depending on the desired nuclear stages. Transfer to carbol-xylol, xylol, 
and mount. Eesults obtained with gonads of the mud minnow and white mouse 
were as follows : compact chromatin light green, less densely arranged chromatin 
blue-green, collagen bundles red, and c;^oplasm brownish-yellow. G. M. F. 

The Examination of Fats in Faeces. — D. Heeteet Differentiation of 
the Various Types of Fats by Means of Dyes,” Jcurn. Lab, d Olin, Med,^ 1931, 16, 
926-9). Stools should be stained in the following mixture : Nile blue sulphate 
(National Aniline & Chemical Co.) 0*1 gm., glacial acetic acid 1 c.c., distilled water 
100 c.c. ; fatty acids stain a deep NUe blue, except oleic acid ; neutral fats a deep 
red, approaching garnet; intermediate compounds a violet-purple or magenta. 
Cholesterol crystals stain as irregular blue rhomboids. A light Nile green is pro- 
duced by a combination with plant or meat fibres, but more frequently these appear 
a deep blue ; nuclei, iE present, are sharply outlined. Crystals of fatty acids may 
also appear green, while neutral fats may be masked by fatty acids. Huepke’s 
method may also be used. Mix a small piece of stool with a few drops of a saturated 
solution of cupric nitrate ; heat, but do not boil. Metallic-green copper soaps are 
formed with fatty acids. Add a drop of 0-25 p.c. dimethylaminobenzaldehyde. 
Neutral fats stain a brilliant yellow with the latter reagent. If the stool is too acid 
and the red colour of the benzaldehyde obscures the yellow fat globules, neutralize 
with a little NaOH. A combination of the two techniques gives almost as much 
information as quantitative estimation of stools for the various fat fractions. 

G. M. F. 

A Stain for Metachromatic Granules— H. A. Kemp {Journ. Lab. d Clin. 
Med., 1931, 16, 593). Smears from throat cultures are flooded with Gram’s iodine 
for 1 minute ; rinse in tap water ; stain with Loef9.er’s methylene blue for 20-30 
seconds ; rinse and stain with 1 p.c. aqueous safranin for from 10 to 15 seconds, 
rinse, dry, and mount. There is a very definite contrast of colour between the polar 
bodies and the body of the organism. The polar bodies are dark bluish-black, 
widle the organism is red ; other organisms stain red, Gram positive cocci seeming 
to stain more darkly than other bacteria. G. M. F. 

A New Method of Staining Bang’s Bacillus abortus in Naturally Infected 
Material. — I. Mateexowsxa (“ Eine neue Farbungsmethode zum Nachweis der 
Abortus-Bang Bakterien im natiirlichen faulenden Material,” ZeT^roM. f. Baht. I 
AU., Orig., 1930, 116, 422). This method is of value for showing up the bacillus 
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dbortics when decomposition products and other bacteria obscure the picture. Small 
pieces of well-preserved placenta are well washed to isolate the external foul masses. 
Smears obtained from this cleansed material almost always contain B. abortus. 
Smears are jSixed and 10 p.c. potassium hydroxide is applied for 5 minutes, then a 
2 p.c. solution of carbol-thionin for 3-5 minutes is applied, and the sections rinsed 
and dried. Potassium hydroxide not only loosens the epithelial cells, but intensides 
the staining of the organisms. Gr, M. P. 

Heavy Metals as Fixatives. — ^A. S. Ceapts Some Experiments with Salts 
of Heavy Metals as Fixatives , Stain TechioL, 1931, 6, 131-48). Heavy metal salts, 
mostly in 0*5M concentration, were used for tissue fixation and for albumin and 
gelatin precipitation. Tissues from the dog, cat, and rabbit were stained in acid 
and basic stains. Precipitation of protein solutions appeared to be influenced by 
the atomic weight of the cation of the electrolyte ; a relatively good protein pre- 
cipitant is not necessarily a good tissue-hardening agent, though the reverse holds 
true. Penetration of an electrolyte may be uniform or non-uniform, and in the 
former condition the resulting shrinkage may be either generalized or cellular, in 
the latter condition usually both. Tissue hardening is no criterion for evaluation 
of tissue preservation. Mordants can be classified into isomordants with a similar 
affinity for both acid and basic dyes, acid mordants with a greater affinity for acid 
dyes, and basic mordants with a greater affinity for basic dyes. G. M. F. 


Cytology. 

Microglia in Birds.—V. Belmonte Vento Contribucion al conocimiento 
de la microglia en las aves BoL de la Soc. espafu de Hist not., 1931, 31, 349-60, 
6 text-fig.). Puncture of the brain in fowls and pigeons produces a change in the 
surrounding microglia cells, which become rounded and phagocytic, and e^ibit the 
same structures as in the case of other vertebrates. G. M. F. 

Radiation of the Gametes of the Frog and its Effect on Gastrulation, — 

A. Dalcq and S. Simon Contribution a Tanalyse des fonctions nucleaires dans 
I’ontogenbse de la grenouille. HI. Btude statistique et cytologique des effets 
d’ irradiation d'un des gambtes sur la gastrulation chez Eanafusca/^ Arch, de Biol., 
1931, 42, 107-65, 20 text-fig.). An exhaustive accoxmt, both statistical and cyto- 
logical, is given of the effects on the e^s and spermatozoa of the frog resulting 
from exposures of varying intensity to radium, X-rays, and ultra-violet light. . 

G. M. F. 

Modifications in the Pituitary of the Guinea-Pig as a Result of 
Pregnancy. — ^L. Desclin and L. Broxjha (“ Etude experimentale des modifications 
gravicfiques de Thypophyse chez le cobaye ” Arch, de Biol, 1931, 42, 167-83, 1 pL). 
In guinea-pigs with deciduomas the anterior lobe of the pituitary always has the 
appearances characteristic of pr^nancy. In guinea-pigs in which a state of 
pseudo-pre^ancy has been induced by postcestral hysterectomy the anterior lobe 
of the pituitary, removed 60 days after the hysterectomy, is identical in appearance 
wiih that at the end of normal pr^nancy. The reaction in the pituitary is due 
either to foliiculin alone or to a combined action of foHiculin and the hormone 
of the corpus luteum. G. M. F. 

Development without Membrane Formation in the E^ of the Sea 
Urchin. ^A. R. Moore and M. M. Moore (“ Fertilization and Development with- 
out Membrane Formation in the Egg of the Sea Urchin {Paracentrotus lividus);^ 
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Arch, de Biol., 1931, 42, 377-^8, 8 text-figs.). The eggs of Paracentrotus lividus can 
be fertilized and caused to develop without the formation of membranes if the 
unfertilized eggs are first treated with a solution of a non-electrolyte such as urea 
or glycerine. In normal eggs, immediately after fertilization, the fertilization and 
hyaline membranes can be dissolved by treating the eggs with a solution of a non- 
electrolyte. Eggs of Paracentrotus which develop without membranes form ellip- 
soidal blastulse, which invaginate and become slightly abnormal plutei. The fact 
that the naked eggs form blastulss is referred to the great contractility of the cell 
bridges and to the mode of formation of the micromeres which result from division 
in a horizontal plane. The contractility, and, indeed, the existence of cell bridges, 
is dependent on the presence of sufficient calcium ion in the medium. Paracentrotus 
shows two types of cell bridges, namely those resulting from cell division, called 
primary, and fine strands which appear first in the four-cell stage, and may be seen 
to be thrown out from the blastomeres into the surrounding fluid. These are called 
secondary cell bridges. 6. M. E. 

Rieder’s Cells in the Blood of Syphilitics. — ^A. Estbaba (“ Les cellules 
de Rieder dans le sang des syphilitiques,” Comp. rend. Soc. de Biol., 1929, 102, 
251-2). Rieder’s cells are true monoc 3 rtes, and only difier from other mononuclear 
cells present in the blood by the lobulation of the nucleus, which may be divided 
into two, three, or four lobes, in the form of an S or T. In the blood of syphilitics 
such cells are constantly present, but they are not specffic since they have been 
found in various forms of leukaemia. G. M. F. 

Meiosis. — C. D. Dahlingtok (Biol. Eev., 1931, 6, 221-64, 8 text-figs.). This 
important review of meiosis has for its aim the demonstration that a uniformity 
of principle underlies the external diversity of meiosis. This diversity is due to the 
occurrence of differences in detail, which for the most part have some mechanical, 
and hence genetic, sigidficance. Such differences do not affect the universal 
principles on which hereditary mechanism works, but rather provide critical tests 
of their validity. Meiosis is regarded as having originated as an abnormality of 
mitosis in a diploid (zygote) nucleus, in which prophase contraction has anticipated 
the division of each chromosome into two threads. Meiosis is the chief source of 
genetic variation by changes in proportion, and the only means by which genetic 
variations are redistributed. Crossing-over can take place when chromosomes in 
close contact divide. Pairing leads to occasional entanglement of non-homologous 
chromosomes. These, therefore, are in a condition to cross over and give structural 
changes or “ mutations.’’ An extensive bibliography is appended. 6. M. F. 

Epithelial Cells Derived from Fibroblasts of the Chick Embryo Heart 
Cultured in vitro. — ^H. Gsossfeld (‘‘Production in vitro d’un epith^um aux 
depens des fibroblastes du coeur d’embryon de poule,” rend. Soc. de Biol., 

1931, 108, 747-50, 2 text-figs.). Chick fibroblasts cultured in a mixture of equal 
parts of chick embryo extract and a' hypotonic solution consisting of NaCl 0*54, 
£C1 0*0257, CaCl 2 0*015, distilled 100 parts, grow out in the form of what morpho- 
logically resemble epithelial cells. G. M. F. 

Reaction of Cells to Tubercular Infection in Tissue Culture. — E. M. 
Wernel (“ Reaktion der Zellen auf Tuberkelmfektion in den Gewebskulturen,” 
Virchow's Arch.f. Path. Anat. v. Physiol., 1931, 281, 297-315, 13 text-^.). * Tissue 
cultures of the guinea-pig’s spleen were infected with the BCG strain of tubercle 
bacilli. Bacilli were phagocytosed by histiocyljes and polymorphonuclear leucocytes. 
Epitheliod cells are regarded as merely modified macrophages. G. M. F. 
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The Combined Influence of Heat and X-rays on Cellular Division in 
Tissues Cultivated in vitro. — K. Tage and J. Jens Influence combinee de 
la cbalenr et des rayons X snr la division ceUulaire dans des tissus cultives in vitro/' 
Comp,, rend, Soc, de Biol., 1931, 108, 144-5). Heating tissue cultures of chick 
embryo fibroblasts at 50° C. for 20 minutes produces an irreversible change in the 
cytoplasm and the cells die. When the exposure is less prolonged, the process is 
reversible ; the cells survive and can again divide. Heating for 5 minutes at 47-48° C. 
also produces a reversible change. Heating at 45-46° C. allows the cells to begin 
mitosis, but the change of protoplasm from sol to gel is retarded, and hence the 
polar migration of the chromosomes. Heating at 44° C. produces no result. 

G. M. F. 

Application of the Method of Del Rio Hortega for the Coloration of 
Epithelial Fibrils and the Muci-Carmme Method for the Differentiation of 
Adenomatous Forms of the Epithelioma of the Neck of the Uterus. — 

L. CuiLERA Application de la methods de Del Rio Hortega pour la coloration des 
fibrilles epitheliales et du muci-carmin, a la differenciation des formes adenomateuses 
deTepithelioma du col uterin,’’ Comp. rend. Soc. de Biol., 1931, 108, 173-4). Appli- 
cation of the two methods successfully differentiates between epithelial and 
glandular cells. G. M. F. 

Investigations on the Structure of the Pituitary. Epidermal and 
Glandular Inclusions. — PJjrez Lista (“ Investigaciones acerca de la fina 
estructura de la hipofisis. I. Germenes epidermicos y heteroglandulares,” Bol. 
de la Soc. espaH. de Hist, not,, 1931, 31, 409-24, 9 text-figs.). The occurrence of 
masses of epidermal cells and of cells resembling those of the salivary glands, em- 
bedded in the pituitary gland, has been known for some time. The various impreg- 
nation methods of Efo-Hortega were here applied to serial sections of the pituitary 
glands. The grade of differentiation of the epidermal inclusions is not always the 
same; sometimes the cells have definite intercellular bridges with well-marked 
fibrihaB, at other times they resemble cells of the basal layers of the epidermds, or 
they approximate to the glandular formations of the anterior lobe with which they 
are intimately mixed. The importance of these cellular inclusions in the formation 
of blastemas is stressed, G. M. F. 

The Characteristics of the Retinal Microglia which has Emigrated into 
the Vitreous Humor. — L6pez Enriquez and I. Costero (“Sobre los 
caracteres de la microglia retiniana emigrada al humor vitreo,’" Bol. de la Soc. 
esptn, de Hist, not., 1931, 31, 425-31, 4 text-figs.). In a case of glaucoma, which as 
the result of a sui^ical intervention had developed into a chronic iridocyclitis, there 
were found in the vitreous humour microglia cells, some with dendrites, others 
without dendrites. In certain of the adendritic cells the pseudopodial processes 
characteristic of patholc^cal micrc^lia cells were seen, but without phagocytic 
activiti^. The typical microglia cell with ramifications was flattened so as to lie in 
one plane, and the processes were furnished with curious swellings. These swellings 
are found in microglia cultivated in vUro, and are an artefact due to the action of 
dilute formoi. G, M. F. 

Nuefear Changes Produced by Staphylococcal Toxin.— L. de Walsche 
{“ Recherches sur les ondes de mitoses et de pycnoses provoquees par la toxine 
^^ylococcique,” Arch, de Biol, 1931, 42, 185-200). A microbial toxin injected 
in non-latal doses produces in the lymphopoietic organs waves of mitosis and 
pyknosis. These waves are specific for each organ and each toxin. Organs like the 
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liver, wMcli in the adult state do not exhibit mitoses, show numerous mitotic figures 
following an injection of staphylococcal toxin. Thymocytes and lymphocytes 
react in a difierent way to staphylococcal toxin ; in lymphoid organs the peak in 
the number of pyknotic nuclei precedes the peak in the number of mitotic figures. 
In the thjmus the reverse is the case. G. M. F. 

The Graafian FoUicules of the Ovary in the Rabbit. — ^A. L. Salazar 
Periods post-chromatolytique de Tatresie des follicules de De Graaf ; atresie des 
follicules jeunes et primordiaux de Tovaire de la lapine,” GomjpU rend. Sac, de 
1931, 106, 1182-3). Small, primordial. Graafian follicules are said to undergo a 
special form of atresia, which is extremely rapid. The nuclei lose their outlines and 
the chromatin becomes difiluent, while the interstitial tissue shows no reaction. 

G. M. F. 

The Histology of the Rabbit’s Ovary Studied by the Iron Tannate 
Method. — A. L. Salazar C Quelques points de Fhistologie de Tovaire de la lapine 
etudies par la methods taimo ferrique,” Tramux de d'Hist, et d'EmhryoL, 

1931, 2, 219-380, 31 pis.). In this monograph on the ovary of the rabbit the 
Graafian foUicule and the interstitial tissue receive special notice. G. M. F. 

* Somatic Elimination of a Chromosome in Drosophila melanogaster. — 
0. L. Mohr Cytological Proof of Somatic Elimination of a CJhromosome in 
Drosophih mehnog<ist€rf* Arch, de Biol., 1931, 42, 365-73, 1 text-fig.). Complete 
proof is here given of somatic elimination of a chromosome and of mosaicism in 
Drosophikt^ m^nogaster, based not only on external inspection of the mosaic pro- 
duced, but on full breeding tests and on cytological evidence. For some of the 
^rlier supposed diminished mosaics it is difficult to exclude the possibility that 
they may be due to somatic mutation to a dominant gene in one of the early cleavage 
cells. This source of error is here excluded. 6. M. F. 

Mitochondria and Proteolytic Ferments. An Examination of the 
Hypothesis of Robertson and Marston. — Le Breton (“ Mitochondries et 
ferments proteolytiques. Examen de Thypoth^se de Robertson-Marston,’’ Arch, 
de Biol., 1931, 42, 349-63). Marston has suggested that proteolytic enzymes 
accumulate at the surfaces of mitochondria, and in favour of this hypothesis has 
shown that pepsin and trypsin in an alkaline medium are precipitated by azines. 
It is here shown that sodium and potassium phosphates, nucleic acid, histone, 
peptone, gelatine, casein, and serum globulin are also precipitated by azines. On 
the other hand, certain tryptic ferments, such as proteinase and carboxypoly- 
peptidase, purified by Wilistalter’s methods, are also precipitated by azines. 

G. M. F. 

The Genesis of the Blood in Amphibians. — Slonimski C" Recherches 
experimentales sur la gen^se du sang chez les amphibiens,” AroL de Biol, 1931, 42, 
415-77, 3 pis., and 19 text-figs.). The development of the red cells in axolotls and 
frogs was studied. By removal of certain portions of the embryos it was possible to 
show that in amphibians there is a blood-forming area (zone sanguine presomptive) 
removal of which prevents the appearance of any red blood corpuscles. This area 
possesses the capacity of strict auto-differentiation, and is probably differentiated at 
a very early stage (gastrula). G. M. F. 

Experimental Observations on the Mode of Segmentation of Lamelli- 
branch Molluscs. The Action of Ultra-violet Rays on the Egg of Bamea 
Candida. — J. Pasteels {“ Recherches sur le determinisme du mode de segmenta- 
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tion des mollusques lamellibranclies. Action des rayons ultra-violets sur Toeuf 
de Barinm canddda,^^ Arch, de Biol., 1931, 42, 389-413, 6 text-figs.). Tbe reasons 
for the inequality of the mitotic divisions occurring during the segmentation of 
molluscs and annelids are at present unknown. Experimental evidence is here 
brought forward to suggest that the inequality in segmentation is due to a difference 
in permeability. Ultra-violet rays and magnesium chloride equalize the mitoses 
by equalizing the permeability of the egg, for while ultra-violet light decreases 
permeability, magnesium chloride increases it. G. M. E . 

The Formation of Twins in Fresh-Water Snails.— E. D. Ceabb (“ The 
Origin of Independent and of Conjoined Twins in Fresh-Water Snails,'’ Wilhelm 
Roux' Arch.f. Entwicklungsmechanih der Organismen, 1931, 124, 332-56, 14 text- 
figs.). The observations here described fail to support the idea of possible mono- 
zygotic origin of any two or more of the two to forty-six separate or any of the 
conjoined vitelli or embryos which have been found or produced by the author in 
single fresh-water snail eggs. Migratory movements of the vitelli in a twin egg are 
figured from first cleavage intermittently to complete fusion and c 3 rtolysis. In 
cases in which any of the developmental history of conjoined twins, triplets, and 
quadruplets is known, it is evident that the monster has arisen from two, three, or 
four vitelli. Sixteen normal adults of Lymnoea stagmlis appressa were obtained 
from four eggs, each containing four vitelli. There is no indication that poly- 
vitelliny is an hereditary character. Separation of the primary blastomeres may 
result in continued, though abnormal, development of one or both blastomeres till 
early death. Very slight injury to one of the primary blastomeres resulted in 
abnormal cleavage and death of the embryo. Injury to any one or two blastomeres 
of the four-cell stage apparently causes death without further cleavhge. None of 
the non-experimental, experimental, conjoined, or other monsters or injured vitelli 
developed to the hatching stage. The chances of monozygotic twinning occurring 
in Lymmsa stagmlis appressa, L. pcdudris^ and Physa gyrina are very nearly if not 
quite nil. G. M. F. 

Induced Division of Golgi Bodies. — Beonte Gatenby C Induced Multi- 
plication and Growth of Golgi Bodies and Alteration of Nebenkern Pattern and 
Nucleolus in Abraxas grossulariata Spermatogenesis," Journ. Exp. Zool., 1931, 60, 
285-308, 3 pis.). The Golgi bodies of moths are shown to be osmiophilic platelets 
with chromophile edge and chromophobe centre* Division of the Golgi apparatus 
may be produced by heating to 30° C. and the injection of phosphorized olive oil. 
The pattern of the spermatid mitochondrial nebenkern is definitely altered by the 
injection of phosphorized olive oil into Abraxas larvse, and a variety of types, coarse 
and fine, are formed probably by the formation of mitochondrial tubes which fuse 
to form a coarser pattern than usual. The nucleoli also chai 3 ge in larvae injected 
with phc^horked oHve oil and incubated for 18 hours at 37° C. from irregular 
blocks to ^hericai <nr ovoid droplets, which persist through maturation divisions, 
and are carried whole into one of the four spermatids. G. M. F. 

Sex Transformation in Parabiotic Amblystoma. — E. K. Buens (“ The 
Ptooess of Sex Transformation in Parabiotic Amblystoma," Journ. Exp. Zool., 
1931, 60, 339-86, 7 pis., and 7 text-figs.). In parabiotic pairs of ArMystoma 
t%gr%mm Green which differentiate early, sex differentiation is at first primary or 
acc^Kding to zygotic determination. Later members of male-female combinations 
exMhtt a traurfonnation of sex from female to male or male to female. In the 
majoad^ dE eases fhe male partner becomes dominant, and a reversal of the female- 
mate type ensues. The male to female type of transformation is dependent on a 
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bisexual composition of the embryonic or larval testis, in which a differentiated 
female component exists in the form of male cortex. The transformation process 
consists essentially in a hypertrophic development of the male cortex, in which 
the germ elements assume the cytological characteristics of ovocytes, accompanied 
by regressive changes in the medulla-degeneration, vacuolization, excavation. A 
condition closely simulating normal, but retarded, ovarian development is readily 
attained. G. M. F. 


Histology. 

The Tear Gland of an Antelope. — ^R. Cordeer {“ La glande du larmier 
d'Oreotragus saltator,'' Arch de Biol,, 1931, 42, 59-69, 1 pi.). The tear gland of the 
African antelope, Oreotragus scMaior, consists of three portions, a sebaceous portion, 
a sweat gland portion, and what is termed a hepatoid portion. Many of the cells 
of this last portion contain melanin pigment. G. M. F. 

Experimental Liver Cirrhosis Produced by Thorium Oxide.— 

E. HuatTEHTN, A. Nemours, and G. Albot (“ Les hepatites et les cirrhoses experi- 
mentales au bioxyde de Thorium,” Comp, rend, Soc. de BioL, 1931, 108, 879-81). 
The intravenous injection of a stabilized colloidal suspension of thorium into rabbits 
produces a form of cirrhosis of the liver. G. M. F. 

Cirrhosis by Salts of Cobalt. — ^M. Villaret, I. Bertrand, L. Justin- 
Besah^n, and E. Even (“ Les cirrhoses cobaltiques,” Comp, rend, Soc, de Bid., 
1931, I^, 956-7). 2 c.om. of an 0*5 p.c. solution of cobalt acetate injected into 
rabbits and guinea-pigs causes a liver cirrhosis. G. M. F. 


Arthropoda, 

Insecta. 

New Staphylinidse. — ^M. Bernhauer and H. Scott (“ Entomological Ex- 
pedition to Abyssinia, 1926-7 — Coleopera, Stapiylinidcp ” Journ, Linnean Soc,, 
London, 1921, 37, no. 255, 559-606). The Stapiylinidce under review were collected 
by Dr. Hugh Scott and IMr. J. Omer-Cooper, during their expedition to Abyssinia 
from August, 1926, to February, 1927, 123 species, representing 43 genera, are 
enumerated, and many others have been left undetermined owing to inadequacy of 
material. 56 species (representing 23 genera) are described as new, and one new 
genus is erected, while 56 out of the 67 previously known species are here for the 
first time recorded from Abyssinia. In a work entitled ‘‘ Zur Staphylinidin — ^Fauna 
des Tropischen Afrika ” (1915), Dr. Bernhauer described 42 species from Abyssinia, 
only 7 of which were rediscovered by the present expedition. Thus in that article 
(Ann. Mus. Nat. Hungar, 1915, 13, 95-189) and the present report together 158 
species are described or recorded from Abyssinia, while many other descriptions 
and records have appeared in scattered papers by Dr. Bernhauer and other writers. 
The number of species of SiapJiyUmdcs in a country so vast, so diversified in topo- 
graphy, altitude, climate, and vegetation, may easily, it is thought, run into many 
thousands — especially since in the British Isles alone there are nearly 900 species, 

M. E. M. 

Mandibular Growth in Stag-Beetles. — J. S. Huxley (“ Relative Growth 
of Mandibles in Stag-Beetles [iMcanidcs),'^ Journ, Linnean Soc,, London, 1931, 37, 
no. 255, 675-703, 9 graphs). The following is taken from the author's summary. 
Linear measurements of length of mandibles and body (or elytron) made by H. H. 
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Brindley, the author, and E. Dudich, respectively, in the males of three species of 
Lucmidw, have been analysed. It is shown that the simple heterogony formula 
y = where y = mandible length, x — total '' length (mandible len^h + 
body length), and h and K are constants, provides the basis for an expansion of 
mandible growth. The values of K are, for L. cerms about 2*3, for L. lunifer about 
T55, for Cyclommatus tarandus T97. The approximation of actual to expected 
figures is close for the smaller individuals of each species. In all cases the curves 
bend over in the high parts of their range, the actual mandible size faUing progres- 
sively more and more below expectation. This, it is suggested, may be accoimted 
for owing to the limited amount of food material in the pupa being exhausted before 
the very large mandibles can be formed. In holometabolous insects, such as the 
LucanidcB, it is assumed that the heterogenic relation between mandible and rest of 
body is produced in one of two ways — either by the formation of a substance respon- 
sible for the heterogonic growth of the mandible rudiment continuously throughout 
larval growth at a heterogonic rate, or by the sudden appearance of heterogonic 
growth in the rudiments of the imaginal mandibles at a definite stage during the 
pupal stage. Experiments on larval nutrition are needed to decide this point. 
As a result of these facts, it is concluded that the “ forms ” of male Lucanids dis- 
tinguished by coleopterists are purely growth forms, and have no systematic signifi- 
cance. A tendency for multi-modality is evident in the frequency curve for the 
mandibles of male Cyclommatus tamndus ; this appears to be correlated with the 
greater range of body size in this species, and consequent presumed greater variability 
of moult number as compared with the other Idicanids studied. D’ Arcy Thompson 
and Przibram’s theory, which sees the cause of bi-(multi-)modality of heterogonic 
organs in a variation in moult number during larval life, is extended to make it 
fit the facts, and is further generalized. M. E. M. 

Morphology of the Insect Abdomen. — IR. E. Snodgeass {“ Morphology of 
the Insect Abdomen. Part 1. General Structure of the Abdomen and its 
Appendages,” Smithsonian MisceUaneous CoUectiomy 1931,85, no. 6, 1-128, 4:6 text- 
figs. Publication No. 3124). The title of this work is sufficiently descriptive of its 
subject-matter. M, E. M. 

Notes on Australian Diptera. — J. E. Malloch (“ Notes on Australian 
Diptera, XXVIIl,” Froc. Linnean jSoc., N.S.W., 1931, 56, pt. 4, no. 236, 273-6). 
Some data are presented upon the family Rhogionidm which it is hoped will prove 
of interest to students of geographical distribution, as well as to those who are 
more directly and exclusively interested in the family systematically. Descriptions 
are given of 5 genera and 2 species. Also an identification key to 6 genera. 

M. E. M. 

Notes on Australian Diptera.— J, E. Malloch (“Notes on Austrahan 
Diptera, XXIX,” Proc. LimteanSoc.^N^S.W.y 1931,56,no. 236, pt. 4, 292-8, 2 text- 
figs.). The present paper is a resum4 of our knowledge of the Australian members 
of the family Fio^Uidm^ with descriptions of a new species, of a very striking 
new genus and species of SelomyzidoSi and some data on certain genera of 
Tachinidm, with descriptions of two species of the genus Falpostoma Eobineaw- 
D^oidy. The recorded occurrence of the genus Catharosia Eondani is also dealt 
with on basis of the material upon which it was included in the Australian list. 

M. E. M. 

Australian Lepidnptera.— A. J. Ttjbnee (“Eevision of the Australian 
(Supplementary),” Proc. Linnean Soc., N.S.W., 1931, 56, no. 236, pt. 4, 
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325-44). Tliis instalment consists of corrections and additions to the families 
previously treated in this revision, together with some new species belonging to 
groups which the author has revised at earlier dates. M. E. M. 

Wing Variation of Isoptera. — E. J. Tillyaed (“ Wing Variation of the 
Order Isoptera. 1. Introduction and the Family Mastotermitidm,'^ Proc. Linriean 
Soc., N.S.W., 1931, 56, no. 236, pt. 4, 371-90, 8 text-figs.). The total number of 
described species of termites in the whole world is now about 1600. Of these, 
already about 150 have been described from Australia, while an additioiaal seventy 
are known but not yet named and described. So inadequate have been many of 
the descriptions and definitions that the position at the present time is such that 
it appears almost impossible to determine what some of the economic forms really 
are. The author and Mr. G. F. Hill have decided, in view of the accumulation of a 
large mass of material, to carry out joint research with a view to the publication of 
a series of papers correlating their results. The author’s share of this work will 
consist of four parts, based on the four recognized families within the order, viz. 
MastotermitidoBi Odatermitiim, EhimtermUidce, and Termitidce. The present part 
deals with the family M. E. M. 

IchaeiiiiKmicte from Kamtchatka. — A. Eoman (“ Entomologische Ergeb- 
nisse der schwedisehen EAmtchatka - Expedition, 1920 - 22, 33, Ichneumonidoe, 
Pmp^mcB und Tryphonince/' Arkiv.for Zoologi Bd. 23, hafte 1, 1931). 
descripticms are given on 123 species. M. E. M. 

Aplild Genetics. — ^A. F. Shull Order of Embryonic Segregation in Inter- 
mediate Aphids not Eeversed by Low Temperature,’’ A^^ner. Not.^ 1931, 65, 469-73). 
This paper is devoted to the consideration of the possible explanation underlying 
the composition of intermediates between gamic and parthenogenetic apMds. 
The author discusses Goldschmidt’s theory, and states that the results of his earlier 
work have not given results in agreement with this theory. Three alternative 
hypotheses are advanced, and the probable validity of each is considered, it being 
concluded from the results of the author’s experiments that the second hypothesis 
must be ruled out. It is hoped that the more complete study of intermediates 
which is in progress will throw light on the relative values of the remaining two. 

M. E. M. 

The Aphiidse of lUinois. — ^F. C, Hottes and T. H. Feisok The Plant Lice, 
or Aphiidae of Elmois,” State of IlUmis Department of Registration S Education, 
Division of the Natural Eistory Survey, 1931, 19, art. iii, 122-447, 10 pis., 50 text- 
figs.). This large work is stated by its author to be purely faunistic or synoptic in 
scope, and that it is not to be considered as a revisional or monographic contri- 
bution. In May, 1928, the Natural History Survey started a faunistic study of the 
plant lice occurring in Hlrnois, with the intention of providing information con- 
cerning the number of kinds found in the state, their characteristics, distribution, 
host relationship, seasonal adjustments, importance as potential enemies, and a 
general concept of their life-Mstories. To meet this aim it was necessary at the 
outset to plan a systematic inventory of the plant lice fauna of the state. Accord- 
ingly, a study was made of all the published Elinois records of these insects, and the 
possibilities of extending this list, based upon a knowledge of the flora of Illinois 
and of the plant lice recorded elsewhere, were considered. Over 12,000 nfiles were 
traversed by automobile in conductiog the field work, and the general routes followed 
are indicated by means of a map. The field investigations were made during the 
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three summers 1928-30, beginning in May each year. The identification keys 
presented in this work are prepared almost entirely on the basis of the alate 
yiviparons females, since these forms are usually taken in the field, and since they 
usually present a better combination of characters for recognition than do the other 
forms. The keys are not intended to show phylogenetic relationships, even if at 
times they may do so ; but are primarily devised to make identifications as easy 
and simple as possible. Excellent photographs are embodied in this contribution, 
showing the different species of plant lice upon their host plants, M. E. M. 

Biological Control of the Pink Mealy Bug. — ^F. C. Hadden Ifiorts 
towards Biological Control of the Common Pink Mealy Bug, Trionymus s<wcha/ri 
(Cockerell), of Sugar Cane on Negros,’’ Phili'pjpine Journ. ScL, 1931, 46, no. 2, 
221-3). The efiect of the dry season is to inhibit the growth of the entomophagous ' 
fungus Aspergillus sp., which is of considerable importance to the natural control 
of the mealy bug. The damage caused by mealy bugs to the cane of Negros is 
considerable. In order to try to decrease the number of mealy bugs now in evidence 
and to try to provide insurance against any possible future outbreak of the pest, 
two kinds of natural enemies (from Laguna, Luzon) have been liberated in parts of 
Negros by the Entomology Department, Philippine Sugar Association. One of the 
insects is Scymnus sp. (gen. Pullus ?) — order Coleoptera, family Coccinellidce — a 
small brown lady-bird measuring 1*5 millimetres in length. The fully grown larvae 
are only 3 millimetres in length, their small size enabling them to get down between 
the leaf-sheath and stalk where the mealy bug is most commonly found. They 
devour the young mealy bugs, and are thus predators. The second natural enemy 
that has been tried is a smafi wasp Anagyms sp. (family EncyrtideB). This species 
of wasp lives as a parasite of the ova, larva, or pupse of various insects. Its eggs 
are laid in the nearly mature or fully mature mealy bugs. Up to December, 1930, 
colonies ranging in number from 40 to 100 individuals of each species have been 
liberated at the La Carlota Central Experiment Station field, and at six other 
situations. These fields will not be harvested before January, 1931, it is stated, 
thus aHowing the natural enemies sufficient time to become established. 

M. E. M. 

Philippine Tipulidae. — C. P. Alexander (*" New or Little Known Tipulidce 
from the Philippines (Diptera), XI,” Philippine Journ Sd,, 1931, 46, no. 2, 
269-304, 3 pis.). The interesting crane flies herein discussed were taken in various 
parts of Luzon by the author’s friends, Messrs. McGregor, Duyag, and Rivera ; and 
in Minadano by his former student at Am h erst College, Mr. Charles F, Ciagg. A 
large number of genera and species are dealt with, and keys are provided for their 
identification. M. E. M. 

Moths of Eastbotinie.— R. Adkin {“ The Moths of Eastbourne. Part II. 
Pyralidina Tineina, Nepticulina, and Micropterygina (includiag the Burnets, 
Obarwings, Swifts, etc.),” Transactions of the Eastbourne Natural History, Photo- 
gra/pkie, and Literary Society, 1931, 10, 2nd suppL, 1-98 (excluding index), 26 pis., 
and map of the district). The six Phyla or super-families dealt with in this part 
are represented in Britain by some 1328 species ; of these just over 500 have been 
reeorded as having occurred within the Eastbourne area. This, when compared 
willt relative numbers shown in the Butterflies and the Moths dealt with in 
Part I, makes but a poor showing, and suggest that the district has not been very 
■feoroii^y investigated. If confirmation be needed, it may be found in the fact that 
durii^ i^e short period in which this work has been in preparation, one or two local 
frienda ol the author and himself have, without special effort, met with some score 
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of species not previously known to occur in tke district. Tke author, therefore, 
urges further attention by entomologists to the moths of the district. The work is 
divided into two sections — ^the introduction and the systematic section. Under 
the former, the arrangement followed is outlined, the district and its features are 
described, notes on rearing larvse are provided, as well as notes on the setting the 
moths. M. E. M. 


Araclmida. 

Australian Acarina. — In 1922 Haswell recorded, under the name of 
Astacocroton molle, a new mite, the female of which is parasitic on the gills of 
Astacopsis senatus^ the spiny crayfish of the rivers of Eastern Australia. The 
description did not contain the data essential for systematic purposes, and to fill 
this gap Viets has now redescribed the imago of the male and female (Zool. Anz„ 
1931, 97, 85-93, figs. 1-9). At present the nymphal and larval forms are unknown. 
One of the localities named is Bateman's Bay, bT.S.W. (State Trawling Dept. Coll., 
1903), but there is no indication as to the capture being made in fresh water running 
into the bay or in brackish water. Victoria is now included in the distribution area 
hitherto restricted to New South Wales. Included among the material sent as 
A. nhoUe^ but taken in S. Queensland, were some which proved to be not hydracarids, 
but halacarids, also parasitic on Astacopsis serratus. Viets has described these as 
A^acopsipkagm parasUieus nov. gen., nov. sp., with new sub-family Astacopsi- 
phagifi^ (Zool. Anz., 1931, 96, 115-20, figs. 1-6). B. M./H. N. D. "E. 

Or^r Chelouethida (Arach.).— J. C. Chamberlin ("The Arachnid 
Order CheloTt^hida,^^ Stanford University Publication, University Series, Biological 
Sciences, 1931, 7, no. 1, 1-279, 71 text-figs.). This contribution attempts to present 
in adequately illustrated form an exposition of our present knowledge of the com- 
parative external anatomy of the Arachnid order Chdonethida (Pseudoscorpionida), 
and, based upon this, a consideration of the systematics of the order. In addition 
to attempting the unification of the existing knowledge of the morphology of the 
group, it presents the data independently derived by the author from several years 
of intensive study. As a result of this work, the systematics of the order are here 
completely reorganized, almost nothing remaining of the various classifications that 
have previously been proposed. The paper thus naturally falls into two major 
parts : one in which the basic morphological data are presented, and a second in 
which these data are utilized in the development of a classification. M. E. M. 


Rotifera. 

New Rotifers from South Africa. — G. Evelyn IIutchinson (Yale) (" New 
and Little-Known Rotatoria from South Ajfrica,” Ann. Mag. Nat. Hist., Ser. 10, 
1931, 7, 561-8, 4 text-figs.) describes two new species, Monostyla slephensw from 
Portuguese East Africa and Keratella tetracera from the Transvaal and from East 
Cape Province. The latter is a particularly interesting form, and might be said to 
be a new departure in the genus Keratella. It difiers from its hitherto known 
congeners in three striking and important characteristics, viz. in having only four 
anterior dorsal spines on its lorica in place of the customary six, in the outer pair 
of these spines being very much longer (four times) than the inner, which are usually 
the longer, and in the tessellation of the dorsal surface of the lorica being of a dis- 
tinctly dif erent design from that of any of these congeners, and being, moreover,, 
carried over on to the ventral plate. This species has fortunately been met with 
in quite a number of localities in each of the territories named, but it would be 
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premature to regard it as endemic to South AjErica. It occurs both in fresh and in 
alkaline waters. The author has, further, given specific rank to the form described 
by de Beauchamp as the variety chattoni of Raitulus cylindricus (Imhof), but 
transferred, along with all other species of Kattulus, by Harring in 1913 to the 
older genus Trichocerca Lamarck. Specimens have occurred in two artificial lakes 
in the Transvaal, and them examination appears to justify the change made. The 
correct name of this very rare form is accordingly Trichocerca chattoni (de 
Beauchamp). B. L. B. 


Protozoa. 

Micronuclear Variation. — ^L. L. Woodrupf {“ Micronuclear Variation in 
ParamcBcium hursaria^^ Quart. Journ. Micr. Sci.y 1931, 74, 537-45, 1 text-fig.), 
A study on the variation of the number of micronuclei in a pedigree race of 
ParamcBcium hursaria, which normally possesses one micronucleus. Individuals 
with two micronuclei were isolated, and the strain was maintained in mass cultures 
or in daily isolation cultures (hay-infusion) for seven years. The bimicronucleate 
state persisted for fifty generations. Later on, after several months, uni- 
micronucleate ciliates appeared, and gradually all the bimicronucleate lines became 
unimicronucleate, in about one year after observations were commenced. During 
this period variation in the micronuclear number ranged from one to four. The 
typical culture of P. hursaria was carried on in mass cultures for more than four 
years without special attention. Isolation cultures were then started from two 
mass cultures. In one the ciliates had a single micronucleus, refractory to chromatin 
stains. In another culture the animals had become amicronucleate. Neither 
endomixis nor conjugation has ever been observed during the seven-year period 
of culture, and the eitures remained in a flourishing condition up to the time of 
writing. These observations emph^ize the necessity of a long study of pedigree 
cultures to make certain that such characters like micronuclear number are of 
specific value. The variation in the micronuclear number may be due to precocious 
cOvision or irregular distribution of micronuclei during cell division. C. A. H. 

The Parabasal of Flagellates. — 0. Duboscq and P. GRASsf; (‘‘ L'appareil 
parabasal et les constituants cytoplasmiques des zoo-flagelles,” C. R. Accd. Sd., 
1931, 193, 604-5). This is a brief summary account of the nature of the parabasal 
apparatus in the Mastigophora, and its relation to other cytoplasmic structures. 
The following organellse have been found in the flagellates : the mucus producing 
apparatus, food, and contractile vacuoles, pustules, “ cinetovacuoles,” and the 
vacuome. Mitochondria present in all flagellates are not related to the parabasal. 
The parabasal is usually connected with the blepharoplast, but may become detached 
during division. As a rule,^it multiplies by binary division, but the possibility of its 
being formed de novo is not excluded. It has been shown to behave like a gland, 
secreting globules during division. The authors believe that the parabasal is 
homologous to the idiosome of the sexual cells in Metazoa, and consequently 
represents the Golgi apparatus. C. A. H. 

The Structure of Textularia.— E. Lacroix Microtexfcure du test des 
Textiularidse,” BuH. de Vlnst. Ocean, 1931, no. 582, i-18, 10 text-figs.). The 
Textukridse are not perforate,” but chitino-arenaceous ” foraminifera. The 
term “perforations” in the sense used for the hyaline foraminifera is therefore 
incorrect, and should be abandoned. The sandy covering is merely traversed by a 
system of canals which open on the surface of the sheh by a series of microscopic 
“ pom,” and such a structure should be described as “ porous.” This structure is 
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probably constant in all the larger species of Textularia. These canals and pores 
form the medium by which the protoplasm communicates with the surrounding 
sea water, by dialysis through the chitinous membrane of the test ; they probably 
serve not ordy for the entrance of nutriment, but also for the disposal of excretions. 
In the smaller species a similar role may be filled by the minute gaps between the 
sand grains forming the test, which are imbedded in the chitinous membrane. 

A. E. 

The Specific Characters of Endothyra baileyi (Hall).— Lloyd 6. Hen- 
best The Species Endothyra haileyi (Hall),” Cant, Cush, 2^, For. Res., 1931, 
no. 115, 90-3, figs. 14r-31 on pL 11). Endothyra occupies a position of unusual 
interest among Palaeozoic foraminifera as a possible ancestor of the Fusulinidse 
and Mndred forms. E. haileyi is most abundant in the Spergen limestone of Indiana, 
which is largely composed of its shells. Their numbers give the rock an oolitic 
appearance, but the limestone is not well indurated, and shows very little evidence 
of secondary mineralization or change of composition. The specimens are about 
twice the size of the British species E. howmani (Phillips), with which it has generally 
been regarded as synonymous, and on this fact, coupled with a detailed study of 
its minute structure, the author concludes that E. haUeyi should be regarded as 
a separate and valid species. A. E. 

H^teri^inelia. — ^J. A. Cushman (“ Hasterigindla and Other Interesting For- 
ammifera from the Upper Cretaceous of Texas,’* Oont. Cush. Lab. For. Res., 1931, 
no. 114, 83-90, figs. 1-13 on pi. 11). The genus SasterigineUa was discovered by 
Mmmbler in recent material from the Atlantic, and has since been recorded from 
various American tertiary deposits. The author now records the genus from the 
lower portion of the Grulf Series, and has traced the development of the more 
primitive species from Gldbigerina or Glohigerinella. Commencing with the simpler 
species, in the Austin chalk two species of very advanced form are developed, 
corresponding rather closely to eocene forms. These were all probably pelagic, 
and some show traces of having been spinose when living. Three new species are 
described and figured, viz. Hasteriginella moremani, H. watersi, and S. alexanderi, 
the latter representing the highest development of the genus in the Cretaceous. 
Among other interesting discoveries in the Austin chalk are Hanthenina muUispinata, 
already known from the Upper Cretaceous of Canada, and Bathysiphon taurinensis, 
previously known as af European fossil. A. B. 

Eocene of Jamaica. — A. Cushman and P. W. Jabvis Some New Eocene 
Foraminifera from Jamaica,” CorU. Cush. Lab. For. Res., 1931, no. Ill, 75-8, 
figs. 1-fi on pi. 10). Describes and figures four new species from indurated clay in 
the yellow limestone which seems to be of Middle Eocene Age. They belong to 
the genera Haplostwhe, Quinqueioctdim, Vertebralina, and Eponides. Q. j(maioensis 
and F. jamaicensis are both characterized by ornaments of shallow pits arranged 
in oblique lines, and bear some resemblance to species already described from the 
middle eocene of France. A. E, 

New Genera. — J. A. Cushman (“ Two New Forammiferal Genera from the 
South Pacific,” Com. Cush. Lah. For. Res., 1931, no. 112, 78-82, figs. 7-12 on pi. 10). 
Ozawaia, named after the late Prof. Yoshiaki Ozawa, is a development from 
Elphidium in which the usual nautiloid spiral finishes witib. a few straight chambers. 
The type is from the Tonga Islands in 18 fathoms, but a similar form was figured 
by MiUett from the Malay Archipelago as a variety of PdystomeEa crispa (Linne), 
and the genus may be widely distributed in the Indo-Pacific r^km. UngulateRa 
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from sliaUow water off the island of Eangiroa in the South Pacific, is a more distinc- 
tive form; the earlier chambers appear to be coiled spirally, later chambers 
nniserial, forming a sub -cylindrical test compressed towards the apertural end, 
which is flattened, sornewhat concave, and furnished with a comma-shaped opening. 
It is apparently a uniserial development of Buliminella. A. E. 

Atlantic Foraminifera. — ^J. A. Cushman and Frances L. Parker (“ Eecent 
Foraminifera from the Atlantic Coast of South America,’" Froc. V,S. Nat Mus,, 
1931, no. 2903, 1~24, pis. 1-4:). The material was collected by Dr. Waldo L. 
Schmitt, and consists entirely of shallow-water samples, maximum depth 15 fathoms. 
The samples fall naturally iato two distinct areas, those taken off the Brazilian 
coast, where the fauna is essentially West Indian, and those taken farther south, off 
Airgentina and the Falkland Islands, where the fauna is a cold-water one not closely 
related to that of Brazil. Both faunas have already been dealt with by d’Orbigny 
in 1839, and many of his species are again recorded by the present authors, who 
also describe two new species and a new variety. The plates are good. A. E. 

Cretaceous of Texas. — ^Helen J. Plummer Some Cretaceous Foraminifera 
in Texas,” Univ. Texas, Bull. 3101, 1931, 109-203, pis. 8-15, map). This is an 
admirable attempt to fix and identify for future reference the published types of 
Texas cretaceous foraminifera, and includes much original work done by the author 
in the course of verifying the records of earlier workers, notably Carsey, whose 
paper on “ Fora m i nif era of the Cretaceous of Central Texas,” Univ. Texas, Bull. 
2612, 1926, was the first attempt of importance to describe the fossils of these 
strata. The Carsey collection of types, which had become seriously impaired, has 
been reconstituted, with the co-operation of the original collector. There is a good 
deal of information re^^ecting the globular bodies which give the popular name of 
” Orhulina rock ” to the limestone of Central Texas. They are rather smaller 
than the well-known spheres ” of the English chalk, and their nature is equally 
problematical. They are certainly not the tests of Orhulina, and are probably of 
inorganic and oolitic origin. It is suggested that they may have been formed by 
the chemical precipitation of calcium carbonate on the surface of bubbles of hydrogen 
sulphide, or other gas, held in suspension in the colloidal ooze. The systematic part 
of the paper includes a new genus Dorothia, allied to Gaudryim, and thirteen new 
species, and is conspicuous among recent publications for its careful and critical 
observatioiis. The illustrations are exceptionally good. A. E. 

Dispersal of Foraminifera in Eocene Times.— Willard Berry (*' Evi- 
dence for the Spread of East Tudian Forms to Equatorial America during Eocene 
Time,” BuU. Soc, 1930, 41, 351—8). Tertiary sediments are known in 

many localities in the East Indies and Equatorial America, but only those of Java 
and the West Indies have so far been studied intensively. Details are given of 
AnUiozoa, Arthyopoda, and Mollusca, common to both regions. The larger forami- 
nHera are of great value for correlation, and much information is given as to their 
distribution. Summarizing the facts, the author argues that because of the greater 
development of new forms in Equatorial America, and the larger number of local 
faunas, Ihe distribution must have been from the west eastwards across the 
Padfie, and not because when a form spreads into a new area it usually 

eyolvee more rapidly, giving rise to many and varied species and numerous indi- 
viduals. Any difficulties in accxiunting for the spread of a fauna across the Pacific 
also apply to a spread across the Atlantic westwards. The faunas must have crossed 
the sea when it was shallow and the climate generally tropical. A. E. 



ZOOLOGY. 


49 


A Peravian Nodosaria.— ‘Willaed Berry Contributions to the Palseon- 
tolog 7 of Peru, V. Nodosaria pozoensis^ W. Berry, n.sp.,” Journ. Washington Acad. 
fe*., 1931, 21, no. 17, 1 fig.). Many disconnected chambers of a species of Nodosaria 
were found in well samples of Eocene Age at Negritos in N.W. Peru. At last a 
nearly perfect specimen has been found. The organism, which reaches a length of 
10 mm., must have lived in deep, still waters, owing to its delicate structure and the 
fineness of the shale in which the remains are found. It belongs to the group of 
Nodosaria mphanus (Linne). A. E. 

A New Orthophragmina. — ^Willard Berry ("* Contributions to the Palaeon- 
tology of Peru, IV. ‘ Orthophragmina ’ {Discocgdina) m&romsis^ W, Berry, n.sp.,” 
J oum. Washir(0on Acad. Sd., 1930, 20, no. 17, 432-3, fig. 1). Describes and figures 
a vertical section of the new species, which was found in a greenish-brown calcareous 
sandstone of Saman Conglomerate Age. A. E. 

The Fusulinidae. — Willarb Berry (“ Distribution of the FusulinidcB ,^^ Fan- 
American Geologist, 1931, 56, 181-7, map). The Fusulinidce which formed a 
dominant group in carboniferous times are found in the northern hemisphere only, 
with two exceptions. They have been recorded in the Malay Archipelago and in 
Bolivia, South America. In their period they were almost cosmopolitan in the 
northern hemisphere. Their distribution must have been govern^ by climate 
and environment, also largely by the geography of their time. So palseogeography 
has a important part in their study. The author attempts to reconstitute the 
of the land masses and marine currents of the carhoniferous period, in 
oideir to account for the wide dispersal of the family in the short period in which it 
flourished. A. E. 

Peruvian Lepidocyclinse, etc. — ^Willard Berry (“ The Larger Eoraminifera 
of the Atascadero Limestone of North-West Peru, South America,” Edogce geoL 
1930, 23, no. 2, 489-96, pis. 14r-5). Describes and figures five new species 
of Lepidoaydina, and two new species of Operculina, found in limestone at Atascadero 
in Peru. The rock, which belongs to the Conglomerate horizon of the Saman Shale, 
is hard and largely composed of orbitoidal foraminifera, and an alga Lkhodmmnion. 
The fauna is poor in species though rich in specimens, and characterized by an 
unusual predominance of microspheric over megalospheric specimens. From the 
foraminiferal fauna and the presence of the alga, of which there are at least two 
forms, it would appear that the limestone was deposited in a shallow, warm-water 
hay receiving little drainage from the adjacent land. The new species are adequately 
illustrated. A. E. 
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{Under the direction of A. B. BiENDLE, D.Sc., P.B.S.) 

G-ENEBAIi, 

Cytology. 

Chromosome Construction. — ^John Belling Chromomeres in Liliaceous 
Plants/' Univ. Calif. Puh. Bot., 1931, 16, 153-70). The technique for obtaining 
fixed and stained smears of pollen mother-cells is given ; photomicrographs and 
camera drawings of the results taken from early and late stages of meiosis are 
included and analysed. Diagrams of the microstructuxe of the chromonema, and 
of the author's own modified hypothesis for crossing over, are given and elucidated, 
and are demonstrated by reference to certain figures. Synapsis of corresponding 
chromomeres at zygotene, and the space relations of ckromomere cores " or 
genes, are observed, also chromosome half-twists occurring at late pachytene. Many 
results are recorded and discussed, and precise definitions are given for the terms 
employed. Gene chromatin surroimding each chromomere core, and “ extra 
chromatin," are discussed from a genetical standpoint. Species under consideration 
include AM stricOa, IMium pardaiinum, Vmlaria sp., 2^ sp., Oanm sp., Allium 
and J. L. 

Chromosome Morphol<^. — J ohn Bellino (“ Chiasmas in FloweringPiants," 
Univ. Calif Pub. Bot., 1931, 16, 311-38). The hypothesis that considers a chiasma 
to be the result of openings out, on the one side between homologous chromatids, 
and on the other between sister chromatids, is contrasted with this second 
hypothesis : that segmental intercharge between homologous chromosomes accom- 
panies the formation of chiasmas. The writer's own hypothesis assumes that half- 
twists occur in the paired homologues at early pachytene, before the secondary split 
has begun. This is explained diagrammatically. At each chiasma there will 
thus be two cross-overs between homologues and two between sister strands. Such 
half-twists lead to the formation of new connections, the possible types of which are 
elucidated. Henderson with Drosophila and the present author with lAlium can 
give data in accord with this hypothesis. Conditions of chiasma formation, cross- 
over in triploids, chiasmas at late diaphase, metaphase, and anaphase in Lilimn 
longifUium are Wly traced, figured, and discussed. Terminal junctions are dis- 
tinguished from chiasmas, while translocations, reciprocal translocations, inversions, 
and large deficiencies are explained according to the new hypothesis. J. L. 

Chromosome Numbers in the Umbellilerae. — ^A. Waijscher Studies on the 
Chromc^me Numbers of the Umbelliferse," Heredilas, 1931, 15, 179-84). Chromo- 
some counts taken from meiosis in pollen mother-cells enabled the chromosome 
numbers of twenty-two species of Umbelliferse to be stated ; of these nineteen were 
new, while the previously stated numbers for Anthrisms sUvestris^ A. cerefolium, and 
oiorata were checked. Chromosomes were found to show two distinct 
types, long and short ; these and the bivalent chromosomes occurring in heterotypic 
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division are figured in the text. A table of chromosome numbers is given, showing 
an A-series with eight as basic number, and a B-series with eleven. The possible 
taxonomic value of such chromosome series is discussed. J. L. 

Chromosome Studies in Cereals. — ^Fuyxtwo Kagawa {“ Chromosome Studies 
of a Species Cross in Mgilojps,'' Bui. Utmnomiya Agric. Col., 1931, 1, 57-60). The 
pollen mother-cells of two plants derived from crossing MgUojgs cylindrica Host 
(n == 14) with A. triuncialis L. {n = 14) were examined cjrtologicahy. Chromosome 
conjugation during first meiotic anaphase is figured and described, and the number 
of uni- and bi-valents recorded. The diploid number equals 28. The relationship 
of A. triuncialis to the Yulgare group (Kij^ra) is discussed, and the author considers 
that possibly, in these Fj plants, aliosyndesis took place between those chromosomes 
of A. cylindrica which do not form compact gemini with the C genom of Triticum, 
and some of the chromosomes of A. triuncialis. Three fertile grains from the self- 
or cross-pollination of the F^ planis were cultivated, and their pollen mother-cells 
examined cytoiogically, J. L. 

Choiklriosomes in Vincetoxicum. — G. Py (“ Sur revolution des consti- 
tuants cjrtoplasmiques des cellules poUinique du Viruxiomoam qfficimde,’’ Comp. 
Rend., 1931, 193, 2Q}. Pollen mother-cells in Vincetoxicum are described, and the 
development of chondriosomes and plastids and their reactions to different stains 
are noted. Certain plastids are found to resemble in form the lepidosomes 
recorded by Parat in 1928 in the spermatogenesis of Hduc pomatia. The results of 
^veral other investigators are discussed. J. L. 

Homology of the Blepharoplast.— Hikoshi Yayawa (“ On the Spermato- 
genesis in Makinoa crkpaia St.,” Cytohgia, Int. Journ. Cyt., 1931, 2, 157-73). The 
definition, occurrence, and origin of the body known as the centrosome in different 
plants according to various investigators is summarized by the author in tabular 
form. In the liverwort Makinoa an aster-like structure is found previous to the 
meiotic divisions of the large spermatid mother-cells, and subsequent phases are 
figured and described. No centrosome occurs at the spindle poles (as figured in 
Marchantia poly^norpha by the present author and by Ikeno, 1903, and Miyaki', 
1905), but a deeply staining granule or blepharoplast is seen to arise de novo in the 
cytoplasm of the spermatid. Cytoplasmic differentiation into inner and outer 
portions is observed in spermatozoids stained with methybgreen fuchsin solution. 
Photomicrographs and text-figures are included. 

{Owing to the regrettable death of the author, the final preparation of this 
paper for publication has been undertaken by the editor, K. Fujii, who further 
adds footnotes and a discussion on the origin of the blepharoplast.) J. L. 

Plastids in Pol3rtrichum. — ^T. E. Weier {“ A Study of the Moss Plastid after 
Fixation by Mitochondrial, Osmium, and Silver Technique. I.,” La CeRtde, 1931, 
261-290). Divergent views on the nature of plastid development in archesporial 
tissue are quoted, and the present study proceeds to describe the behaviour of the 
plastid body, mitochondria, and osmiophilic platelets in Pdylridkum commune. 
Technique is described for eight well-Jmown methods previously used for plant 
or animal tissues. Description of figures is given showing the following : the 
plastid throughout spore development retains its individuality, and shows a 
parallelism to the Golgi body in animal cells during meiosis ; it is composed of 
plastonema and plastosome. Continuity of the plastid from to cell is brought 
about by definite cleavage previous to normal mitosis. The details of this process 
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are given, and are supported by observations from living material. Mitocbondria 
are distinguisbed from osmiopbilic platelets, wbicb are considered distinct cellular 
elements. 

Cell Division in Melosira.— A. Conaed (“ Sur la Division cellulaire cbez 
Melosira variam Ag.,” Comp. Rend. Soc. Biol. Beiges, 1929, 102 , 904-6). Division 
in Mdosira is studied in tbe living plant, and is found to be completed in six hours ; 
tbe rate of growth is found to be ^[jl per minute. Karyokinesis is obscured by tbe 
aggregation of tbe cytoplasm around tbe dividing nucleus. Tbe mechanism of 
division is very precise, tbe protoplasm beiag collected laterally half-way down tbe 
length of tbe cell. Daughter nuclei, once they appear, remain in a lateral position 
until a cytoplasmic septum is completed, when both migrate to tbe centre, one on 
either side of tbe developing cell membrane. Text-figures giving tbe time relation 
of tbe process are included. J. L. 

Mitosis and Spindle Formation in Endosperm. — ^V. Jungees ('* Figures 
caryocinetiques et cloisonnement du protoplasms dans Tendosperme d’/m,’’ 
La C^ule, 1931, 40 , 293-354). Immature seeds of Iris Pseudo-aeorus were 
treated in such a way that the embryo-sac and developing endosperm could 
be removed and mounted for observation. Many nuclei are visible simultaneously, 
showing all stages of mitosis from early propbase to complete daughter nuclei 
formed in regular progression from one pole of tbe endosperm. Outstanding features 
are as follows : tbe occurrence of tripolar spindles (rare) ; tbe massing together of 
chromosomes and their irregular orientation before reaching tbe equatorial plane ; 
regular bipolar spindles with lateral secondary spindles linking adjacent nuclei in 
triangular figures ; aggregation of these •fadangular groups into diamonds ” and 
irregdar quadrilaterals, and tbe laying down cell. plates across their axes (both 
primary and secondary spindles). Instances of the reciprocal influences of nucleus 
and c^plasm are given. E^lts ai^ discussed anS illustrated by fifty-four 
drawings. J. L. 

C^c^enetics of Nkx>tiana. — ^W. E, Lamheets Interspecific Hybridization 

in Niec^iam.. XII. Tbe Ampbidiploid Hybrid ; its Origin and 

Cytogenetic Behaviour,” ffenelics, 1931, 16, 191-211). A complete cytogenetic 
analysis and explanation of tbe results of selfing and back-crossing an interspecific 
hybrid and its derivatives was undertaken with regard to tbe progeny of NiccAiam 
nistica-pumUa 5 X Fj mdica'panmdaia Details of chromosome behaviour and 
morphological appearance are given with text-figures and photographs. Tbe back- 
cross progeny (above) show great selectivity in ^vour of the 24 and 23 chromosome 
gametes; the pollen also transmits paniculaia homologues. Three classes of F2 
plants axe observed. (1) Sterile plants resulting from tbe xmion of haploid gametes 
haying a tot^ of 24 univalents and bivalents. (2) Sterile plants xesultmg horn the 
union of diploid and haploid gamete, with about 54 chromosomes. (3) Fertile 
am^ndiploM plants arising from diploid gametes and having about 72 chromosomes, 
f ^ and F3 amphidijdoids show quadrivalents, bivalents, and univalents at first 
mefeajdiase. Four derivative lines were obtained in F4, which varied about a 
characteristic type, indicating that the dissociation of the quadrivalents is not 
strictly preferential. Pairing in Fj according to the Brosera scheme takes place, 
yet diploid gamete formation occurs r^ulaxly, producing amphidiploids. The 
importance of this is stressed, as it shows that interspecific hybridization as a factor 
in polyploidy is not limited to hybrids in which pairing occurs. Eesults are dis- 
eased. The author su^ests that the behaviour of these two amphidiploids (F3) 
their parents (sterile back-crosses) indicates “ that crossahility is not a satis- 
frietory frdex of species relationship.’’ J. L. 
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Nicotine Inheritance. — ^Dontcho Kostofp (“ Inheritance of Nicotine/’ B^qL 
Gener<dis, 1931, 7, 283-6). Progeny of Nicotiana aberrants were found to vary 
widely in nicotine content. Plants of already known cytological and physiological 
composition were used for the study of nicotine inheritance. Pure species, and 
Fj and Pg of species crosses, triple and back-crosses were raised and the nicotine 
content determined. The methods employed are given and the results tabulated. 
sFi plants gave a lower nicotine content than the parental average, while F 2 plants 
varied very widely. Such variations are interpreted on the assumption of the 
activity of polymer factors, the number of which cannot be determined from the 
present data. J. L. 

Polyploid Gametes in Brassica. — Eui Fukushbia (“ Formation of Diploid 
and Tetraploid Gametes in Brassica/' Jap. Journ. Bet., 1931, 5). In heterotype 
prophases of poUen mother-cells in certain plants of Brassica japonica groups of 
abnormally large cells were observed. Chromosome counts in diakinesis gave 
diploid, tetraploid, and octoploid numbers (2» = 20). The occurrence of abnormal 
cells in similar groups suggests to the author their origin from single polyploid 
archesporial cell^ tetraploid or octoploid as the case might be. During diaMnesis 
in tetraploid pollen mother-cells twenty bivalent chromosomes normally occur in 
heterotype metaphase ; in a few cases one large ring is observed, which the author 
ooBsiders to be tetravalent. Chromosome doubling could not be ascertained, 

Faiyi^^^kly in Petunia. — ^D. Kostoff and Kendall (“ Studies in Certain 
Pdwm Aberrants,” Journ. Gen., 1931, 24, 165-78). A self-sterile tetraploid 
Petunia violacea (4w = 28) was crossed with a diploid plant (2n = 14), and hybrid 
ofbprmg were raised with varying chromosome numbers, namely, 28, 27, 21, 20 in 
somatic cells. The general morphology and kinetic behaviour of these plants is 
described, with photographs and text-figures. The ratio of formation of 13- and 
14-chromosome gametes in the tetraploid, as a result of non-disjunctions in the 
reduction divisions, was found to be 1 : 6. Meiosis is nearly regular in tetrapioids, 
less so in hypotetraploids, and quite irregular in triploids and hypotriploids. The 
first two types are self-fertile, the second two self-sterile. Chromosome groups of 
two, three, and four joined end to end are found duriog diakmesis. J. L. 

Cell Dimensions in Potato. — G. Verflancke fitude histologique com- 
paree de tubercules sains, allonges et normaux et de tubercules atteints de Spindle 
Tvbor/' Bull. Soc. Roy. Bet. Belg., 1931, 63, 13, 139-^). The disease known as 
spindle tuber ” increases the ratio of length/breadth in all ceUs of the tissues, 
resulting in spindle-shaped tubers. A certain tuber from Maine gave rise to elon- 
gated tubers on cultivation, but showed no sign of the virus disease present in the 
parent ; these healthy spindle-tubers gave material for the present investigation ; 
cellular dimensions are recorded and compared with dimensions previouslyl^htained 
with regard to healthy normal potatoes and infected spindle-tubers. Extensive 
tables of cell measurements are given, showing the ratio length/breadth in difierent 
regions. In conclusion, the author finds that though not identical with the ratio 
for normal tubers, the ratio for the elongated tuber is the same in the majority of 
cases. Moreover, the increased ratio length/breadth in infected tubers is directly 
due to the presence of the virus. J. L. 

Differential Staining during Mitosis. — Coistway Zirkle (“ NudeoU of the 
Root Tip and Cambium of Finus Strdbm/' Cytoiogia, 1931, 2). Root tij® and 
cambial cells of Pinus Strdbus were fixed in several different fiuids so as to preserve 
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cliromatin, plastin (nEcleolar-plasni), and mitochondria in the following combina- 
tions ; (1) Chromatin, plastin, and mitochondria fixed. (2) Plastin, mitochondria 
fixed, chromatin dissolved. (3) Chromatin and plastin fixed, mitochondria dis- 
solved. (4) Plastin fixed, mitochondria dissolved, and chromatin rendered un- 
stainable. (5) Chromatin fixed, mitochondria dissolved, plastin rendered unstain- 
able. Details of microchemical technique are given. In this way the behaviour 
of nucleoli independently of chromatin material could be traced during mitosis. 
Six nucleoli on an average are found in intimate contact with the chromatin threads 
of the reticulum, and later their material is passed into the spireme and is distributed 
to the daughter cells ; here it once more collects into typical nucleoli. Changes of 
pH value are described. Mitotic figures and chromosome orientation are clearly 
photographed. Two distinct substances are observed in resting nucleoli of living 
cambial cells, neither of which is chromatin. The influence of the plastin and its 
bearing upon theories concerning the electromagnetic forces involved in cell division 
is discussed. J. L. 

Tannin Vacuoles. — ^F. Stockmans Vacuoles k tanin,” Bull. Soc. Roy. Bot. 

Belg., 1931, 63, 13, 115-32). Tannin vacuoles are located in Polygonum Bistorta 
and Bogus sylvatica, and their appearance under different reagents studied to 
form a basis for comparison. Research into the occurrence of tannin in the resting 
winter buds of Mynojphyllum verticillalum and in Stratiotes Alo'ides is undertaken. 
Bensley’s solution is used, and different regions of the plants are studied and figured ; 
extensive microchemical tests are undertaken and the results tabulated. In 
Myriofhyllum a black coloration with osmic acid, corresponding to that obtained in 
indicates the presence of tannin vacuoles. ^ In Stratiotes the same treatment 
yields no result — ^further tests failing to reveal tannin. Tannin vacuoles in Myrio- 
pJiyUum are restricted to adult cells removed some distance from the meristem. 
On germination the winter buds become relatively rich in tannin. Details of 
technique are given, with twenty-four figures. J. i, 

■ * 

Cytology and Germination of Some Zingiberacese and Piperacese. — 

Geeta Fortak (“Die Gytologie der Keimung einer Zingiberaceen und einer 
Piperaceen,” Bot. Arch., 33, 1 and 2, 97-135, 15 figs., English summary). The 
Zingiberacese have seeds with a perisperm and endosperm. As an example, the 
seed of Brackychtlus Sorsfiddii has been studied. In this genus the endosperm 
consists of an inner starch-containing portion, with a substance similar to albumin 
between the cells, and an outer layer of aleurone cells next to the perisperm. The 
perisperm consists of “ dead ” starch-containing cells. At the time of germination 
of the seed the nucleoli (nuclei ?) of the cells of the aleurone layer break up into 
small particles, and eventually become dissolved. At the same time the perisperm 
stwsh shows signs of disorganization, and it is thought that these changes are 
actuallyi initiated by preferments secreted from the decomposing nucleoli. The 
endosperm starch is not affected by these changes, from which fact it is deduced 
that lie preferments secreted from the nucleoli of the aleurone layer are incapable 
of inducing changes except in the perisperm. The embryo itself consists of a foot 
and an embryo proper. The nuclei of the epidermis of the foot become disorganized 
at the time of germination, in the same way as those in the aleurone layer. Corre- 
lated with this, there are changes in the endosperm starch which are thought to be 
inaugurated by preferments secreted by the disorganized particles of the nuclei 
epid^mal cells of the foot. When seeds are germioated in the light only a 
part of the starch. in the perisperm and endosperm is used up. In the Piperacese 
the seed exmsists of a large perisperm, a small endosperm, and a small embryo. 
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This is seen in Peperomia hlanda, of which the seed has been fully investigated. At 
the time of germination the embryo and endosperm become enlarged, and the 
lattser completely surrounds the former. The endosperm consists of two parts, of 
which one, termed the endosperm-bag, swells up and assists in liberating the radicle 
when it breaks through, and also provides a lubricant which aids in raising the 
cotyledons. The nuclei of this tissue are at first fusiform, but become decomposed, 
enter into a period of rest, then become enlarged for a second time, and afterwards 
throw ofi small particles. The second part of the endosperm, which is known as the 
absprbing endosperm, is situated between the perisperm and the embryo, where it 
is thought to prevent enzymes which dissolve the perisperm starch from gaining 
access to the embryo itself. It is thought that the nucleolar material cast out from 
the nuclei of the endosperm-bag secretes preferments which initiate the disorgani- 
zation of the starch. The perisperm is stated to be devoid of nuclei, and in un- 
germinated seeds there is a filling material between the cells which stains with 
Heidenhains hsematoxylin, but disappears when the seeds germinate. The starch 
in the endosperm is completely used up during germination, and conducted to the 
embryo through the cells of the endosperm pocket, which acts as an haustorium. 

C. R. M. 

Cytology and Development of the Raphide Cells of Cissus gongyloides 
and Monstera deliciosa. — ^Robeet Beckeb and Hbbmann Zeigenspeck (“ Die 
Zytologie und Entwicklung der Raphidenzellen und die Entstehung ihres Inhaltes 
bei gongyloides und Monstera ddioiosa,^^ Bot, Arch.y 33, 81-96, 6 fi^., English 
suimnaiy). The paper starts with a long review of the literature dealing with the 
formation of raphide-containing ceUs, after which the development of these ceils in 
Cissfis gongyloi^ and Monstera deliciosa is described. The formation of raphide 
cells begins quite close to the growing point of the root, for which reason the authors 
consider that the factors which determine which of the cells are to contain raphides 
must already be present in the cells at the growing point, and are probably situated 
in the nuclei. The nuclear divisions preceding the formation of raphide cells appear 
to be normal. The first indication of the formation of raphide cells are to be seen 
near the nucleus, from which nucleoli are cast ofi into the surrounding cytoplasm, 
where they are thought to secrete potential ferments which become activated later 
on. After these nuclear inclusions have passed into the cytoplasm the latter becomes 
fibrillar and net-like in appearance, and vacuoles are formed. Later on, the centre 
of the cell becomes filled with slime, within which the raphides are produced. The 
authors consider that the vacuolization is initiated by the nucleus, but that the 
formation of the slime, and eventually of the raphides, is a purely chemical process 
with which the nucleus is not directly concerned. The oxalic acid is thought to be 
formed by the respiration of the converted cytoplasm, and this, in conjunction with 
calcium salts, which accumulate for some cause which is not yet determined, gives 
rise to the calcium oxalate of which the raphides are composed. The small amount 
of cytoplasm which remains in the cells after the raphides have been completely 
formed may play a part in causing the dissolution of the walls between adjoining 
raphide cells. C. R. M. 


Anatomy. 

Effect of Enviroiiinental Factors on Wood Structure. — R. Eienholz 
(“ The Efiect of Environmental Factors on the Wood Structure of Lodgepole Pine, 
Pinus contorta Loudon,” 1931, 12, 35A-72, 12 figs.). The paper describes 

the wood structure of 18 specimens oi Pinus cofUorta growing in three major 
habitats in the same vicinity, namely, poor, scanty soil overl 3 ring a lava bed, a 
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sphagnum bog, and virgin forest on deep soil. From each tree a cross-sectional disc 
was taken at the 2-foot Ipvel, and wood along the average radius was used for the 
investigation. The lava-bed trees grew under conditions of shallow, poor soil, 
probably insufficient water at certain seasons, high evaporation rates, strong 
insolation, and very great diurnal temperature fluctuations. The virgin timber 
trees grew under conditions of deep but not rich soil, adequate water, low evapora- 
tion rates, slight temperature fluctuations, and greater competition with surrounding 
trees. The sphagnum-bog trees were subject to decided diurnal temperature 
fluctuations and great difierences in temperature of air and soil, low evaporation 
rates, abundant but probably toxic water supply. As regards growth rate and 
diameter of the tracheids, this was least in the case of the lava-bed trees, greatest 
for the sphagnum-bog trees, with the virgin timber intermediate. The same order 
holds for the percentage of summer-wood. In tracheid length there was a slight 
difference in favour of the sphagnum-bog trees ; the lava-bed trees had the shortest 
tracheids, with the virgin timber intermediate. B. J. E. 

Wood Structure of Fokienia Hodginsii. — C. E. Metcalfe (“ The Wood 
Structure of FoJcienia Hodginsii and Certain Eelated Coniferae,” Keic Bulh^ 1931, 
no. 8, 420-5, 6 figs.). The species examined were Fokienia Hodginsii Henry and 
Thomas, Cupressus semperoirens L., Lihocedrus macrolepis Benth. and Hook, f., L, 
decurrens Torr., Thuja dMabrata L., and T, plicata D. Don. Characters were found 
by means of which the woods could be distinguished from one another, at all events 
in the samples of wood examined. The most important features noted in each of 
the species are given below. Thuja plicata : uniseriate medullary rays from one. 
to twenly cells high, predominantly of about twelve cells. Occasional bordered 
pife present on the tangmtial walls cf the vertical laracheidB. Thuja dokihrata : 
uniseriate rays from one to seven ceUs high, pmdominantly one to four. Bordered 
pits on tangential walls of tracheids confined to autumn v^ood* Fokienia Hodginsii : 
rays one to fourteen cells hi^ ; resembles Cupresms sempmnrens in having bordered 
pits in one or more rows on the tangential walls of the tracheids and occasionally 
rays biseriate in part ; parenchyma cells less numerous than in the specie of 
Th^a examined, solitary or in pairs, s<Mtttered through the wood and not in definite 
peripheral bands, Cupressus semperovrens : rays two to forty-two cells high ; 
large bordered pits locally abundant on the tangential walls of the tracheids. 
JUdmedms moxitoiepis : numerous small bordered pits on tangential walls of autumn 
wood tracheSds; rays one to twenty cells bigh, occasionally biseriate in part. 
Numerous par^smhyma ?^lis scattered through the wood, locally aggregated in bands 
in the autumn wood. L^)ocedfus decurrens : rays not exceeding fourteen cells 
; bfeeriate rays more frequent -than in i. maorolepis^ but it is doubtful whether 
tl^se two species can be <&tii^uished with certainty. B. J. E. 

^OMyed Stractee in Bio^tyledonoas Woods.— H. H. Janssonius Die 

Yeit^ung des stoetwerkartig^ Aufbaues im Holz der Dikotylen,’’ Bee, des Trav, 
MSefiandais, 1931, 28, 97-106). At firsfe sight the storeyed structure of wood 
appears to be of little systematic value, as it may be apparent in one species and 
afe^aat in another closely r^ted species. The importance of this character lies 
m its commotion with a group of o^er characters. (1) The wood parenchyma 
and fibres exhiMt lii^e sliding growth ; their wedge-shaped ends 

aate pfeted and are tapered as seen in tangential section, rectangular in 

The parenchjina strands have only one or two transverse partition 
P) 5Jie wood fibres have wide median portions, which are 
amiigid hi ho®j®oulal semtion ; their ends are markedly attenuate. Pits are 
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largely confined to the median portions, indicating that only apical growth takes 
place in these elements. (3) The storeyed elements are relatively short and of 
approximately the same length. Regarding storeyed structure pure and simple as 
only one of several manifestations of the storey-complex, the presence of any one 
of these characters in a species indicates an affinity to a species exhibiting another 
of the same group of characters. Thus, in the same family one species may show 
storeyed structure together with all the other correlated features, while another 
may show only the wedge-shaped ends of the parenchyma strands. The storey- 
complex appears to be entirely absent from families having woods composed chiefly 
of fibre tracheids. In these families the vessel perforations are usually scalariform, 
wood parenchyma is diffuse, and the rays are typically of two kinds, features fre- 
quently regarded as primitive. B. J. R. 

Identification of Sandalwood. — ^K. A. Chowdhury (“ Sandalwood and its 
Indian Substitutes,” Indian Foresier, 1931, 57, A31-3, 1 pL). The wood of 
Mansonia Gagei Drum, bears a general resemblance to true sandalwood, Santalum 
cdimm L. The distingui^imig anatomical characters of the two woods are as follows : 
S, album, vessels solitary, individually distinct with a hand lens magnifying ten 
times, marks absent. M. Qageiy vessels commonly in radial groups, just 

visible with a hand lens, pronounced ripple marks on tangential surface. True 
sandalwood ha^ a pronounced odour, while that of the substitute in question is 
mtherfami* B. J. R. 

Anatomical Features in Dutch East Indian Woods. — 
£.6. Dbn Bebobb and A. T. J. Bianchi (“ Over het voorkomen van eenige bijzondere 
kenmerken bij Nederlandscb Indische houtsoorten,” Teetona, 1931, 24, 894-903). 
Prom a study of the extensive wood collection of the Forest Research Institute 
at Buitenzorg the authors have compiled a record of the occurrence of certain 
anatomical features of systematic and diagnostic value. The features dealt with 
are : interxylary phloem ; tier-like or storeyed structure ; radial and axial resin- 
ducts, gum-ducts, and latex tubes ; oil-cells or mucilage-cells ; rays composed of 
alternate layers of cells with and without deposits; sulphur-yellow deposits in 
vessels; yellow or yellowish-green discoloration of the wood; scalariform per- 
forations in most or all vessels. B. J. R. 

Vegetative Anatomy of Peltogyne paradoxa.— P. Lei>oux Sur la Struc- 
ture de Tappareil v6getatif aerien de Peltogyne paradoxa Ducke,” Mudes sur la 
Flare du Bas-Amazone, Brussels, 1930, 1, 1-9, 5 pis.). Two forms of leaflet, mega- 
morphic and micromorphic, are described. The megamorphic leaflets show a 
tendency towards a bifacial type of structure which is also apparent in a lesser 
degree in the micromorphic leaflets. The latter are considerably reduced in surface, 
by comparison with the megamorphic leaflets, but the mesophyll is at least twice 
as thick, which appears to compensate for the reduction in the leaf surface. The 
dimensions of the vessel segments in the secondary wood do not exceed 50-65/i in 
diameter and 150-220jLt in length. The rays are 1-3 cells or 8-20/,^ wide ; their 
height is variable between 35 and 400ft (average about 200-250ft). The wood fibres 
are 6-lOfi in diameter, and the wood-parenchyma cells 8-14/i. B. J. R. 

Identification of Pines from the Structure of the Needles.— W. M. 

Hablow (“ The Identification of the Pines of the United States, Native and Intro- 
duced, by Needle Structure,” BuM. New llork ^cde CaU. Foredry, Syracuse Uni- 
versity, 4, 2a, 1-21, 19 pis.). It is often difficult to identify pine trees when cones 
are not available. This applies especially to trees in nurseries aid young plantations. 
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In the present paper an attempt is made to identify pine trees from a study of the 
internal anatomy of the needles of those species of Pinus which occur in the United 
States of America. For the convenience of those who are not familiar with the 
structure of pine needles, brief notes are given on the external features and internal 
microscopical appearance of pine needles as a whole. Four pages are then devoted 
to a dichotomous key to the species of Finns. This is based on such characters as 
the number of bundles appearing in a transverse section of a needle, the number of 
needles in a fascicle, and the number and arrangement of the stomata and resin 
canals, etc. Practical notes on making temporary and permanent noicroscopical 
preparations of pine needles are given. The material used in the investigation 
was obtained from twelve sources outside the United States, and a much larger 
number in that country. The most important part of the paper is the 19 plates 
of excellent microphotographs of transverse sections of the needles of the different 
species of Finns studied. The first plate illustrates a typical pine needle in trans- 
verse section, with separate photographs of the tissues composing it more highly 
magnified ; whilst the remainder illustrate transverse sections of different Finns 
spp. On the page opposite each of the plates notes are given on the needles of each 
of the species depicted under the following heads : (1) Length of needles. (2) Num- 
ber per fascicle. (3) Position of stomata. (4) Distribution of resin canals. 
(5) Nature of hypoderm. (6) Structure of the endodermis. (7) Number of fibro- 
vascular bundles. C. E. M. 

Anomalous Stem Stracture in Ruscus aculeatus. — Hamish Boyd Gilli- 
land ('* Anomalous Stem Structure in Ruscus aculeatus Linn.,” Trans, and Froc. 
Ba. Soe. Edin., 30, 4, 284-5, 1 fig,}. The axis of the flowering shoots of Ruscus 
aculeatus consists of a hollow cylinder of chlorenchyma, within which is a solid 
cylinder of lignified cells in which the vascular bundles are dispersed* In some 
instances vascular bundles are present also within the chlorenchyma, from which 
they sometimes passed out to a lateral appendage, and at others ran back again 
into the central cylinder of lignified cells. The chlorenchyma is formed before the 
centr^ cylinder becomes lignified, and it is suggested that the presence of chlorophyll 
inhibifa lignification. Q, R. M* 

Anomalous Secondary Thickening in the Stem of Rumex dentatus L. 

^A. C. JosBGE Anomalous Secondary Thickening in the Stem of Ra^nex dentatus 
L.,” Journ. Ind. Bet. Soc., 10, 3, 209—12, 3 figs.). The primary vascular system of 
Rumex dentatus consists of a ring of collateral bundles separated from one another 
by medullary rays. Each bundle has an intrafascicular cambium, and the phloem 
is surround^ on the outside by a sclerenchymatous sheath. At the base of the 
stem in a few specimens a secondary cambium was observed to arise in the pericycle. 
Ite formation started opposite the primary rays, but afterwards it became con- 
tinuous. Most of the cells cut off from the secondary cambium towards the inside 
renamed parenchymatous, but a few scattered vessels were also formed. Most of 
the ceUs cut off on the outside also remained parenchymatous, but a few developed 
into sieve tubes. The cortex and epidermis were not ruptured by the pressure 
lesoifemg from the incr^ in thickness, because the cells of the cortex towards the 
pericycle themselves divided, and the daughter cells came to occupy the abundant 
iate^ilukr spaces originaUy present in the cortex. In a discussion of the results 
mvm study the author claims that the discovery of a secondary pericyclic cambium 
in dentatus indicates that the Polygonacese are related to the Oentrospermales. 

C. E. M. 

_ TkB Ckmtse of the Bundles in the Roots of the Liliiflorse.— Margabete 
Kobschat Untersuchungen uber den Strangverlauf auf den Wurzeln einiger 
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Liliifloreen,” B&iheft z, Bot. Cmtralh.^ 48, 435-50, 3 figs.). According to F. J. Meyer, 
there are in the plant kingdona five types of bundle system in roots. In type 1 the 
tracheae are arranged in isolated groups, which alternate with a corresponding 
number of phloem groups. All the groups of elements remain separate from one 
another throughout their course. In t 3 ^e 2 the xylem and phloem groups alternate 
with one another only at the periphery of the bundle system, whilst the centre is 
occupied by a woody or non-woody pith. There are connections at different points 
in the root between adjacent xylem groups or groups which are separated from 
one another only by one single third group. There are also connections between the 
individual phloem groups. In type 3 the centre of the bundle system is occupied 
only by xylem. There are phloem elements only at the periphery of the bundle, 
so that in a transverse section the xylem appears to be star-shaped. In type 4 
there is a solitary xylem strand, which is either stellate or ribbon-shaped in section. 
In type 5 there are numerous peripheral xylem and phloem groups, as well as a few 
irregularly distributed at the centre of the root. At intervals throughout their 
course the central groups are connected with one another as well as with the peri- 
pheral ones. In a study of thirty species of Liliiflorae the author found that these 
plants were not characterized by having roots with vascular systems of only one type. 
On the contrary, of the five types briefly described above, four were found to occur. 
Only type 1 was absent — a fact which agrees with the previous conclusion of F. J. 
Meyer, that type 1 is especially characteristic of Dicotyledons. Type 2 was found 
in foiurteeu specie, type 4 in twelve, whilst type 3 was noted in three species, and 
^pe 5 in one only. The structure of the bundle system does not necessarily remain 
0 «mstant to any one type throughout its course. For instance, it was noted that the 
roots of S(Ma showed predominantly the structure of type 3, hut sometimes also 
that of type 4. However, transitions were found not only between types 3 and 4, 
which have the common feature of a central xylem group, but also between the less 
closely related types 2 and 3, e.g. in Lilium Martagon. A thick root of Yucca has 
the structure of type 5, but near the root tip of the same root the structure is that 
of type 3. C. R. M. 

The Root Systems of Trees Grooving in Sphagnum.-— G. B, Rioo and 
E. S, Haeear {“ The Root Systems of Trees Growing in Sphagnum^' Amer. Journ. 
Bot., 18, 6, 391-7, 4 figs.). Six conifers, Tsuga Jieterophylla (Raf) Sargent, Pinus 
nwnticola D. Don, Pinus coMorta Loudon, TJiuja plicala D. Don, Picea sitchensis 
(Bongard) Carriere, and Pseudotsuga taxifolia (Lam.) Britton, all occur in Sphagnum 
bogs near Washington, U.S.A. It is remarkable that very few of these trees have 
been blown down by wind in spite of the fact that the ground in which their roots 
grow is so ill-adapted to withstand swaying motions induced by wind. In corre- 
lation with this it was found that the root systems of these trees spread out further 
from the trunk than in the same species growing in firmer soils. The yourg roots 
are circular in section, but the older ones are eccentric, owing to the greater growth 
in thickness in a vertical than in a horizontal direction. Transverse sections of 
old roots are therefore oval, “ T ’’-girder, or “ I ’’-beam shaped. This eccentric 
growth, in conjunction with the fact that the roots tend to fuse with one another, 
is thought to increase the mechanical efi&ciency of the anchorage of the trees 
growing in Sphagnum peat. C. R. M. 

Anatomy of the Chenopodiacese and Amarantacese.— A C. Joshi (“ Con- 
tributions to the Anatomy of the Chenopodiaceae and Amarantacese. I. Anatomy 
of Alternanthera sessilis R. Br.,” Journ. Ind. Bot. Soc.,_lQ, 213-31, 13 figs., 2 pis.). 
The stem of AUernardhera sessilis is remarkable for the fact that in addition to having 
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a single ring of bundles wken young, there are also two additional bundles on 
opposite sides of the stem within the pith. The additional bundles run straight 
throughout the length of an internode, but at the nodes they take up a position at 
right angles to that in which they were situated in the previous intemode. In a 
transverse section of the stem near the growing point only a single ring of bundles is 
found to be present. However, the first cambial ring is laid down in such a way that 
it is intrafascicular in all the bundles except two, opposite which it is extrafascicular. 
These two bundles become the internal ones seen in a slightly older stem. The 
internal bundles fork at the nodes, and the forked halves become coimected with 
the branch traces, certain branches 6om the leaf traces, and the rest of the prh^aary 
bundles of the upper intemode, and then become the internal bundles in the lower 
mtemode, but in a plane at right angles to that which they occupied in the intemode 
above. At the base of the stem and in the root a succession of cambiums is formed 
from cells cut off towards the outside by the preceding cambium. By the activity 
of these successive cambiums concentric rings of vascular bundles are produced. 
The conjunctive tissue in the stem is always fibrous, but in the root it is paren- 
chymatous in the inner and fibrous in the peripheral rings. The central cylinder 
in the root is made up of a diarch xylem plate alternating with the phloem groups, 
and there is a single layer of pericycle. The primary cambium ring develops in the 
manner which is usual in dicotyledons, but later on successive concentric cambium 
rings are produced as in the stem. In all secondary and adventitious roots the 
xylem is triarch. In the seedling the single median bundle of the cotyledon 
divides into two, “ the two phloem and metaxylem halves move wide apart, but the 
protoxylems curve outwards and form an exarch xylem plate, which is the direct 
continuation of one of the protoxylem poles of the root. In this way, when the 
cotyiedona join the axis their vascular supply consists of two collateral bundles 
and a small exarch xylem plate in between the two.-’ C. E. M. 

Leaf Structure of Recent and Fossil Myrtaceae, — ^Helena BANDxnaSKA 
(** On the Cuticles of some Recent and Fossil Mjnrtacese,” Joum. Linnean Soc. (Bot.), 
19S1, 48, 657-71, 2 pis., 24 figs.}. An account of the epidermal structure of the 
^ves of the Myrtaoeous genera Bhodmiyrtu^ and Tristania, together with d^mp- 
tions of one fossil member of the former and two of the latter genus. The stomata 
in Ehodomyrtus possess hooked cuticular scales arc hing over the pore and guard- 
cells with a cutinized inner rim and a deeply staining inner border. Paired sub- 
sidiary cells may occur parallel to the guard-cells. The latter show a T-shaped 
cutmization at both polar junctions. Mkodomyrius sinuata Band. {IHcotylo^hyllum 
sin/u{dum Band.) &om the Middle Eocene of Bournemouth possesses occasional 
‘'giant” stomata amongst the normal type. Slit-like cavities are occasionally 
seen on the upper surface. The leaves of Tristania resemble those of Bhodomyrtus 
ip. g^eral, though the stomata are more numerous, often isodiametric, and possess a 
liuger number of encircling epidermal cells. In some species a few isolated “ giant ” 
^tomata occur, and slit-Hke cavities with thickened walls are found in the upper 
^piraais. T. hmmensis Band, from the Eocene beds of Bournemouth and T, toscana 
feom the Tuscany Pliocene show similarities to present-day species. F. B. 

Blew MetlHid for Determining the Proportion of the Length of a 
that is in Ckmtact with Rays.—A. J. Stamm A New Method for 
toefemnining the Proportion of ike Length of a Tracheid that is in Contact with 
Says,” Roi. G&z,, 92, 1, 101—7 , 1 fig.). In order to determine what proportion of the 
^ a tra<^eid is in contact with ray-cells it has hitherto been customary to 
imske a large numl^r of direct m^surements on tangential sections, or on micro- 
photogiapte of them. It has now been found that the same result can be obtained 
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more easily on tangential sections as follows : In photomicrographs of tangential 
sections a line drawn in any selected plane cuts some of the double tracheid walls 
and some of the medullary rays. The number of double walls (including in this the 
number of single walls that are separated by rays) is counted. A count is also made 
of the number of rays intersected by a line drawn in a transverse plane. The number 
of rays so intersected divided by the total number of double tracheid walls gives 
the average ratio of length of tracheid and rays in contact to the total length of 
both tracheid ray and tracheid, tracheid contact along the radial faces of the 
tracheids considered, providing the number counted is not too small. In photo- 
micrographs of transverse sections the number of rays intersected by any tangential 
line divided by the number of double tracheid walls along that line gives “ the ratio 
of the length of tracheid in contact with rays cells to that of the total length of 
tracheid wall.’’ The ratios obtained by these two methods agree with one another 
very closely, and also with those obtained by direct measurements. The values 
of this ratio for all the softwoods examined varied from 0*072 to 0*288. Values of 
this ratio for any one species vary to a smaller extent, and for different parts of the 
wood of the same species less stiU. There is no significant difference between the 
values for summer and spring wood in any one species. C. E. M. 

RelmtlaaolL^ves at the Time of Leaf Fall by Species of Quercus which 
are Mo^pmally Deddhcms.— E. E. Bebkly Marcescent Leaves of Certain 
■ ^ Bot, Gaz., 92, 1 , 85-93, 11 figs.). It is a well-known fact that 

that are normally deciduous sometimes retain their 
ai a "fee of year when they would normally fall, usually until the foi- 
fowing spring. An investigation of the petioles of normal and marcescent leaves 
was inade in order to determine the anatomical differences between them in the 
region of the abscission layer. Details are given of the mode of development of 
the abscission layer in normal petioles. It was found that in marcescent leaves an 
abscission layer develops in precisely the same way as in normal leaves, but that 
its development is postponed until the spring following the autumn when the leaves 
should have fallen. Marcescent leaves even on a single plant do not all fall at 
once, but when once abscission has started the leaves become detached much more 
rapidly than during a normal fall in autunm. Quereits coccinm sheds its marcescent 
leaves sooner than any of the other species studied, owing to the small diameter of 
the vascular strands. Quercus rubra, on the other hand, which has large vascular 
strands, is the last amongst the species observed to shed its leaves. C. E. M. 

Wound Reactions of Certain Broad-leaved Evergreens— Eobeet B. 
Wylie Cicatrization of Foliage Leaves. II. Wound Eesponses of Certain Broad- 
leaved Evergreens,” Eoi. Gaz,,92, 3, 279-94:, 7 figs.). In continuation of his work 
on the wound reactions of leaves, concerning which the first paper (Bot. Gaz., 90, 
260-78) has already been noted, the author now d^ctibes wounding experiments 
with the evergreen leaves of Arbutus Menziesii, Gaultheria ShaUon, md Berberis 
nertma. In Arbutus Menziesii and Gaultheria ShaUon the reaction to wounding is 
similar to that already described in mesophytic leaves, except that ihe processes 
are slower, owing to the thick cell walls and cuticles making it more difficult for the 
wounded cells to collapse. The wounded cells first collapse and form a protective 
layer called Ihe pseudocicatrice, and later on a more deeply seated cork layer is 
formed beneath the pseudocicatrice. The mature leaves of Berberis nervosa, on 
the other hand, are so rigid that the wounded cells cannot collapse. This prevents 
the formation of the pseudocicatrice, and this in turn inhibits the formation of the 
cicatrice proper. Hence wounded leav^ of Berberis nervosa are stated to be 
especially liable to invasion by fungi. On the other hand, efficient pseudocicatriees 
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and cicatrices are formed when young leaves of Berber is nervosa are wounded, but 
the barriers formed are progressively less effective the older the leaf. The formation 
of the cicatrice does not begin until several days after injury, and takes 20-40 days 
to complete its development- C. K. M. 

Suberization and Wound-Periderm Formation in Sweet Potato and 
Gladiolus.— Ernst Artsohwagee and Ruth Colvin Starrett (“ Suberization 
and Wound-Periderm Formation in Sweet Potato and Gladiolus^ as affected by 
Temperature and Relative Humidity/’ Journ. Agric. Res., 43, 4, 353-64, 7 figs, 1 pi.). 
When Sweet Potato and Gladiolus corms are wounded, suberization of the exposed 
tissues takes place, after which a more deeply seated cambium is formed which 
gives rise to a periderm. Both these processes are infiuenced by temperature and 
the relative humidity of the air surrounding them. High temperatures and 
humidities were found to be most favourable both for rapid suberization and periderm 
formation in the two species selected for study. In Sweet Potatoes periderm is 
formed readily at temperatures between 22° C. and 34-8° C. if the relative humidity 
is suJBhciently high. Suberization proceeds more vigorously in Gladiolus than in 
Sweet Potatoes, because the storage parenchyma is more uniform in the former 
plant. In Gladiolus, suberization typically proceeded from the outermost layer of 
cells inwards under sufficiently high relative humidities. However, at a relative 
humidity of 75 p.c. and a temperature of 124° C. the outermost layer of cells 
remained unchanged. At progressively lower humidities the failure of the outer 
layers of cells to become suberized was more strongly marked. This irregularity in 
suberization was not observed in Sweet Potatoes. C. R. M. 

Physiological and Anatomical Investigation of Storage Tracheids and 
Velamina.— K. Pirwitz (“ Phyaologische und anatomischer IJntersuchungen an 
Speichertracheiden und Velamina/’ Phnta, 14, 19-76, 12 figs.}. It has long been 
known that the velamen of the aerial roots of orchids serves for the absorption of 
water, Renner has investigated the mechanism by which this is accomplished, 
and the present investigation is an extei^on of Renner’s work by one of his pupils; 
The water cells known as storage tracheids have been studied anatomically, 
physiologically, and as far as possible from the standpoint of development. 
Different types of storage tracheids can be distinguished, each of which is considered 
in turn. The primary distinction that is made is between living and dead storage 
cells respectively. To the first of these categories belong cells whidi, at maturity, 
retain a living protoplasmic membrane, but also the spiral cells of Scdtcornia spp. 
as well as the thickened hypodermal oeUs of Phgsosiphon and Plmrotkallis. Dead 
cells are further subdivided into four groups. (1) Cells connected with the bundles, 
but which never contain air. Of firat importance in this category are the end- 
tradieids ” which occur in numerous genera, especially at the ends of bundle branches 
^ehiefiy in leaves). They are not regarded as being important for the storage of 
water. There are numerous forms intermediate in character between these and 
true tracheids. They are sometimes formed following cambial activity or they 
may be primary stnictures. (2) Cells which are unconnected with bundles, but 
which nevar contain air. Examples of this type are the idioblasts of Reaumaria, 
whose storage capacity is thought to be limited on account of the rigidity of the 
cdOs. The spirally thickened in the pith of Anaeampseros spp. are also classed 
m thk group. Amongst the monocotyledons, water is stored in this type of cell 
in well as in the roots of A&rides and the leaves of Omidium spp. They 

are diaraeterized in these genera by the possession of a fully developed cork lamella 
between the middle lamella and the thickening. layer. The water cells of Sansevieria 
possesses a cork lamella of the same kind. (3) Cells unconnected 
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with bundles, containing air when there is a shortage of water. The spiral cells 
of Nepenthes, which are either primary cells or formed by the transformation of 
more or less specialized spongy parenchyma cells, belong to this group. Similar 
cells occur in Liparis. There are also elongated, spirally thickened cells of this 
type in Grinum spp., which contain air when the transpiration rate is high. The 
large cork cells in the bulb of Onddmmflexuosum, which contain air when there is a 
water deficiency, are also described. (4) The isolated bundles of Impatiens have 
been regarded as storage tracheids, but the author considers them to be true bundle 
tracheids. He also considers that structures described as storage tracheids in the 
rhizome of SpirantJies belong in reality to the true vascular system of the plant. 

C. E. M. 

Structure and Development of Oil Cells. — Egbert Becker Der Ban 
und die Entwicklungsgeschichte der Olzellen und ihres Inhaltes, vornehmlich 
bei Peperomia,^^ Bot. Arch., 33, 48-80,^ 15 figs., English summary). A study of the 
development and structure of the oil cells of Peperomia, Lauras, and the seedling of 
BrachychUus. A large, centrally placed nucleus is present in the homogeneous 
cytoplasm of the young oil cell. The oil is formed actually in the cytoplasm by a 
complex process, which is thought to be initiated by enzymes secreted by the 
nucleus. The formation of the oil takes place at such an early stage that it may be 
present in the ieaf-primordium. The innermost layer of the mature oil cells is a 
subeiin lamella, which is laid down by apposition. The nuclei of adjoining cells 
are tibou^t to play a part in the formation of the suberin lamella. A small basin 
{Hapfchea), which is an inwardly directed projection of the cellulose lamella between 
the oil cell and its neighbour, persists after the suberin lamella has been formed. 
The cytoplasm of the young oil cell first undergoes changes in the region of the 
nucleus, where cavities are formed in which the oil is produced. One of the globules 
of oil thus formed becomes situated near the inwardly directed projection of the 
cellulose lamella, with which it remains in contact. This oil globule increases in 
size, the other globules coalesce with it, and the nucleus becomes disorganized. 
The suberin lamella is then laid down. C. E. M. 

Glandular Hairs on the Leaves of some Indian Halophytes. — P. 

Mxjllan (“ On the Occurrence of Glandular Hairs (Salt Glands) on the Leaves of 
some Indian Halophytes,” Journ. Ind. Bot. Soc., 10, 3, 184-9, 1 pL). The four 
species Mgiceras majus Gaertn., Acanthus zlidfolim Linn., Avicennia officinalis 
Linn., and A. alba Blume, all of which grow in mangrove swamps, are characterized 
by hairy glands on their leaves. These glands may be present on one or both 
surfaces of the leaf (depending on the species), and are either situated in pits or 
covered by hairs. The structure of the glands was of the same type in all of the 
four species, and consisted of a single stalk cell and a discoid or sphseroidal head 
of cells with granular contents. The author believes that these glands act as 
salt-secreting hydathodes.” If plants of Acanthus ilicifolius and the psammo- 
philous Clerodendron inemne are transferred from their natural habitats to a meso- 
pbytic environment it is stated that the glands are not so fully developed. 

C. E. M. 

Notes on Salt-Marsh Plants. — ^I. Margaret A. Mom. (“ Glaux fnaritima 
Linn.,” 7 figs.); 11. Davii) E. Stewart Piantago mantima Linn.,” 1 fig.) ; 
III. James Park (*' Trighchin maritimum Linn.,” 2 figs.), Trans. & Pfoc. R:>t. Soc. 
Bdin., 30, 4, 304r-25. In 1904 Zalensky formulated a conception of xeromorphy 
which was later confirmed by Yapp and others. These workers established the 
general rule that “ the anatomical structure of the individual leaves of one and th& 
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same shoot is a fiinctioii of their distance from their root system ; and the higher 
the leaf is inserted on the stem, the more xerophytic is its structure/' In these 
short papers accounts are given of studies of plants of Gldux 
mcifitifna, and Tf^lochin maritiTnufn respectively from different habitats, in order 
to determine if these plants agreed with the general rule stated above. General 
agreement with this rule was found. Notes on the stem and root anatomy of Glaux 
mantimu and Plantago maritima are given, as well as on that of the seedling of 
TrighcJiin maritimum, 

Stomata on Citrus Leaves.—H. S. Reed and E. Hirano C The Density of 
Stomata in Citrus Leaves," Journ. Agric. Res.^ 43, 209-22, 9 figs,). A study of the 
distribution of stomata on the leaves of Gitni^s spp., especially Valencia oranges 
(Citrus sinmsis Osbeck) and Eureka lemons (Citrus Limonia). The stomata of 
citrus leaves are confined to the ventral surface of the lamina, and they arise at an 
early stage in the development of the leaf. In mature leaves the size of the stomata 
varies, those that are formed late being smaller than those that are formed early in 
the development of the leaf. The long axis of the stomata near the leaf margin are 
parallel to the leaf margin, whilst between the lateral veins they are parallel to the 
veins. Near the midrib they are parallel to the midrib. No fresh stomata are 
formed after a leaf has reached about a fourth of its mature size. Stomata are 
more abundant in lemon than in orange leaves. Their distribution is not uniform 
throughout the leaf surface, but the greatest numbers are found at the centre, whilst 
at the apex and base of the leaf they are less numerous, but more numerous at the 
^pex than at the base. Stomata ar6 absent for some distance around oil glands, 
large stomata, and hairs where these are present. Observations on the density of 
the stomata per unit area of leaves of different ages showed that they were most 
numerous on young leaves at the time when fresh stomata cease to be produced. 
The maximum growth in area of orange leaves was observed near the centre and 
the minimum near the apex. A relationship was found to exist between the density 
of the stomata on lemon leaves and the position of the leaves on a shoot. This 
relationship, however, was not found to be true in short shoots. The individual 
stomata were hot found to vary appreciably in size according to the nunaber present 
per unit area. The density of stomata was less in shaded than in unshaded I^wes. „ 

stomata on Citrus Leaves.— E. Hirano Relative Abundance of Stoinata 

in Citrus and some Related Genera," BoU 92 , 3, 296-310, 1 fig.). The number 
of stomata on Citrus leaves appears to be corxdated with the amount of rain that 
fails in the spring, rather th€tn with the total annual rainfall. Light, heat, and 
atoospheric humidity are also thought to play some part in determining the number 
of stomata produced. Most species of &e Aurantioidem growing in the tropics 
fave nmre than 500 stomata per sq. mm., whilst on those in cooler countries they 
are not so dense. Some species, such as C. paradisi, are able to live in a wide range 
of €<mditions, but others, such as C, Limonia, thrive best in places having a Medi- 
teapeiQiiean type of climate. Generally speaking, the stomata are less dense in hardy 
than in those which are not. There are, however, exceptions to this rule. 

C. R. M. 

and Water Relatioiisiups of the Plants of the Kara Kum 

®e8eft*-r-L M. Vassdlijev f ‘ tJber den Wasserhaushalt von Pflanzen der Sandwuste 
^ l^^dfefehchen Kara-Eum," Planta, 14, 225-309, 51 figs.). The work described 
in paper was carried out at the desert laboratory of applied botany of the 
Sbvte Cigiion at Bapetek in south-eastern Kara Kum. Much of the subiect-matter 
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is pliysiological> but is concerned with the relation between the structure and life 
histories of the plants comprising the desert vegetation and their environment. In 
an average year the rainfall at Kara Kum reaches 100 mm., most of which falls 
during the late summer and early spring. During the greater part of the summer 
no rain falls, the temperature reaches 60® C. in the shade, the surface of the sand is 
heated to 80° C., and it is seldom cloudy. The relative air humidity at midday 
falls below 10 p.c. The wind usually blows at a speed of 7-8 metres per second, 
and the air is f^ of dust. The soil is held together by the roots of the plants that 
cover it. The water content of the sand is very low, but under shrubs it is some- 
times 0-7 p.c. and rarely 4 p.c. or more. All the plants growing in the desert are 
shrubs or trees, with the exception of Carex^k^sodes^ which has a curious life history 
(see helouo). The mode of fife of the plants is largely determined by the water 
content of the layer of sand in which their roots grow. The roots of Smimovia iurhe- 
stana and Ephedra strobUacea do not penetrate more deeply than two metres, and 
therefore do not reach the permanent underground water supply. Consequently 
their growth ceases at the end of August or the beginning of September. The large 
leaves of Smimoma turkestana gradually lose water in time of drought ; they therefore 
grow smaller and are finally lost. The rest of the plants have root systems which 
penetrate more deeply into the permanent water-level in the sand. However, the 
water supply of these plants is obtained chiehy from the overlying layer of sand, in 
which the water content fluctuates. In the sum mer, when the water content of this 
lay^ is low, ^ actively transpiring Ammodmdrm OonoUyi throws of some of its 
®be behaviour of the stomata was studied in detail. Strips of the epidermis 
of obtain plants were removed at intervals and fixed in absolute alcohol. Por 
some plants this was done at intervals throughout a whole day in June and August 
respectively, but for others it was done only throughout a day in June. The stomata 
of all the plants remain closed at night and begin to open at sunrise. The maximum 
apertiires were observed between 7 and 9 o’clock, and they began to close again at 
midday. In August a second maximum opening occurs in the evening, but they 
close again when the sun goes down. Experiments in which Ammodendron GonoU^ 
were watered showed that the opening of the stomata of this plant is not altered 
by this treatment, whereas in August they open more widely in watered than in 
unwatered plants. This is thought to indicate that plants of this type have a 
sufficient water supply in June but not in August. It was mentioned above that 
Carex physodes is the only herb that exists in the desert. This plant ceases to grow 
at the end of May, when the dry period begins ; the tissues b^ome dried up, but 
none the less retain their vitality, and when moisture is again available the plant 
revives. The plants of the Kara-Kum desert are divided into two classes: 
(1) perennating ephemerals of the. Carex physodes type, and (2) perennial woody 
plants. Amongst these plants there are some which take up and transpire very 
fittle water, and others which are extravagant with water and transpire freely. 
Plants with a low rate of transpiration were foimd to be more thermophilous than 
those with a high one. The ability of the poorly transpiring plants to resist drought 
depends on the capacity for heat resistance of the green ceU. Plants with a higher 
rate of transpiration do not have a strong heat resisting capacity, but their tem- 
perature is r^ulated by the high rate of transpiration. The chief way in which 
water shortage in these plants is overcome is by loss of evaporating surface, 

C. E. M. 

EfEect of Light Intexisity and Soil Moisture on Plant Anatomy. — 

William T. PEJsnpoinsrD ('‘Plant Anatomy as Conditioned by Light Intensity 
and Soil Moisture,” Amer, Journ. 1981, 18, 658-72, 8 figs.). A study of the 
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effecrfc of controlled physical conditions on the structure of selected species of plants. 
Variation of lighb intensity without appreciable efEect on air temperature and 
humidity was effected by means of a special lath shelter. Plants of EdiaTAhus 
annuiis L. and Polygonum Hydrojpiper L. were grown both in full sunlight and below 

shelter. In twenty-eight days the average total transpiration in sun and shade 
resp^tiveiy was 3610 c.c. and 821 c.c. for Hdianthus, and 3125 c.c. and 1190 c.c. 
for Polygonum. In both species the sun plants were more robust, possessed more 
leaves and a higher number of stomata per unit area than the shade plants. The 
root systems were more extensive and the roots thicker. Whereas, however, the 
leaves in the sun plants of EeliantJius were larger than the shade leaves, in 
Polygonum the converse was the case. In another experiment plants of Hdianihus 
annuus were grown in sun and shade conditions as before, without, however, the 
addition of water. After three weeks the external features of the two sets of plants 
were miich the same as in the first experiment, save that the height of the plants 
was greater under the shelter. Anatomical investigation revealed that in the sun 
plants the roots possessed more xylem and a greater diameter, while the hypocotyls 
showed a greater percentage area of xylem. The internodes also possessed a greater 
diameter. The increased height of the shade plants was due to an increased 
number of cells, and not merely to an increase in length of individual cells. In the 
sun plants the leaves were thicker. It was found that, in spite of a poorer root 
S37Btem and smaller conducting area, the shade plants were as well equipped in their 
water balance as the sun plants. Other experiments showed that increased soil 
moisture augmented the size and thickness of the leaves, that mesic plants need 
abundant available water to thrive in an atmosphere of relatively high evaporating 
power, and that the drier the soil smaller the transpiring surface served by a unit 
area of vascular tissue. The results suggest that soil moisture content may be more 
important than light intensity in determining interrelationships of water conduction 
and water loss. p*. B. 

Influence of Calcium Deficiency on the Root Tips of Zea Mays L. and 
Tritkum vulgare Vi11,~Ronald Bampord (“ Changes in Root Tips of Wheat 
and Com Grown in Nutrient Solutions Deficient in Calcium,’' Bull. Tort. Bot. Club., 

149-78, 2 figs., 5 pis.). If seedlings of wheat and maize are grown in culture 
solutions deficient in calcium, the cells of the root tips gradually lose their contents. 
The nucleus is not at first affected, but afterwards degenerates into a heterogeneous 
mass. The cell walls remain unchanged, so that eventually the cells have the 
appearance of a ‘‘line drawing in a text-hook.” These changes begin in the 
epidermis and peripheral part of the cortex, but afterwards cells that are more 
deeply seated are affected. Degeneration does not depend solely on the calcinm 
content of the culture solution, but on the ratio of the calcium to magnesium, or of 
the calcium to aU the other components of the solution. When the Ca/Mg ratio 
was 5/95 or higher there was no disorganization of the cell contents. The contents 
of the cells of the root tips were also unchanged when the calcium salt was present 
in a ^ncentration of 2-5 p.c. or more of the total molecular concentration of the 
solution. The rate of root growth “ was roughly proportional to the calcium 
content of the solution or to the Ca/Mg ratio,” The growth of lateral roots was 
prevented by growing the seedlings in solutions from which calcium was absent. 
The chafes occurring in the cells of the root tips deficient in calcium are illustrated 
by a series of very clear microphotographs. 0, R. M. 

Wkct of Continuous Electric Light in Additioa to Normal Daylight 
on the Growth and Structure of Some Caryophyllacese.— Francis 
RAitALSv C' Some Caryophyllaoeous Plants influenced in Growth and Structure by 
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Artificial lUiimination Supplemental to Daylight/’ Bot, Gaz,, 92, 311-20, 18 figs.). 
Seeds of Agrostemma c(d% Dianihus harbatus, D. CaryopJiyllits, D. ckinensis EeMe- 
wigii, D. ^lumarius, Gy^sophila paniculata, Saporiaria multifloray Bileim ctcavlis, 
S. injiaia, and Yiscuria visoosa were grown from seed to maturity in a greenhouse. 
They were subjected to the continuous light of two 100- watt electric lamps in a 
reflector above them, as well as to the natural daylight. These plants grew taller 
than the controls (growing in the same greenhouse, but shielded from the direct 
rays of the lamps), flowered earlier, and had slender stems in which the vascular 
tissues (especially the phloem) were poorly developed. The roots were short, 
starch was absent from the pith and cortex of the stem, leaves were abnormally thin, 
and sometimes had only a single palisade layer. 0. H. M. 


Morphology. 

Morphology and Ecology of Ranunculus parviflorus L. — ^E. J. Salisbury 
(“ On the Morphology and Ecology of Ranunculus parviflorus L.,” Ann. Bot., 1931, 
45, 539-78, 1 pL, 20 figs.). An intimate study of the morphology of this species, 
with special reference to the flower and an account of its ecology and geographical 
distribution. A study of the plant’s phyllotaxis reveals an irregular arrangement, 
the angular divergence of any two successive leaves varying from 89° to 159°. 
Always, however, any one complete turn around the stem passes through three 
leav^ which, it is suggested, is the true significance of the Fibonacci series. The 
hypothesis that the apical meristem is a multicellular derivative of a three-sided 
a|fical cell is elaborated. The leaves are shown to possess stipules, and stomata are 
present on both surfaces.* Marginal water pores function particularly in the 
immature leaves, which, by their close investiture of hairs, have difficulty in ridding 
themselves of surplus water by transpiration alone. The stomata range from 5-93 
and the epidermal cells 127-397 per sq. mm. of leaf surface, while the stomatal 
index averages about 16. The stomatal aperture is from 1-3 p.c. of the entire 
leaf area. It is shown that the irregular orientation of the stomata bears no 
relation to the increasing irregularity of the maturing epidermal cells. The stomata 
are raised above the epidermal level, and twin- and half-stomata are recorded. 
Conspicuous intercellular air spaces are found in the petiolar ground tissue and the 
cortex of the root, a character of the hygrophyte or mesophyte rather than the 
xerophyte. Serial sections of young flower buds show the parts to he produced in a 
sequence of threes in each complete spiral turn, while such displacements as occur are 
explained on mechanical grounds. The quincuncial calyx is held to represent two 
whorls of three members each, in which one inner and one outer member are con- 
genitally fused. The corollary that the total number of floral parts should be one less 
than a multiple of three is borne out by countings in over seven hundred examples, 
tweniy-sis parts being the most frequent condition. The sepals are shown to 
represent leaf bases, while the petals have originated from the stamens. Staisainal 
dehiscence, even in a damp atmosphere, is induced by the nectaries, which act as 
osmotic hydathodes. A wide variation in numbers of floral parts exists with a 
range of K. 4r-5, C. 0-5, A, 1-8, 6. 3-18. Between the stamens and petals exists a 
negative correlation. Normal seed output per plant is 250 achen^, while favourable 
conditions produce up to 6700 achen^ per plant. Dispersal is probably by 
rain-wash, and germination, the percentage of which is high, tsdres place in 
September and is simultaneous. The species grows less successfully on calcareous 
soils. In the ovule, uni- and multicelluiar archesporia are recorded, as also the 
occurrence of a tapetal cell. Anatropous before feitilijsation, it later becomes 
amphitaropous. A carpellary swelling above the ovule su^ests an abortive ovule, 

5—2 
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wliile the anatomy approaches the condition met with in a follicle. The distri^ 
bution of the species is Atlantic in type. Primarily a species of moist habitats, its 
association in Britain with shallow soils and dry habitats is conditioned by a greater 
frost resistance on these soils and a relief from competition of tall species. P. B. 

Morphology of Gladiolus.— IN'. E. Ppeifier A Morphological Study of 
Gladiolus Ooviirib.fiom Boyce Thompson Instit., 3, 2, 173-96). Newly harvested 
Gladiolus conns, after chemical treatment by methods described elsewhere (Amer. 
Joum. Bot. 17, 602-12), were placed in a cellar at a low temperature at the end of 
the summer. The development of the corms, which belonged chiefly to the varieties 
‘‘Halley’’ and “Alice Tiplady,” was studied in detail. The examination was 
purely superficial until the shoot elongated, but once this process started buds were 
fixed at intervals and their development studied by means of sections. When the 
shoots began to appear the corms were placed in a greenhouse. Mitotic divisions 
were observed twelve to eighteen days after the corms were treated. The intemodes 
at the base of the stem expanded laterally before the upper ones became elongated, 
and gave rise to the terminal flower spike. The development of the microsporangia 
and ovules is normal. The fertilized egg gives rise to a massive embryo, a short 
suspensor and a basal cell, all of which develop from a single row of cells. ^ The 
endosperm has thick hemicellulose walls. C. R. M. 

Morphology of Citrus Leaves. — ^J. C. Th. Uphop (“ Zur* Morphologic des 
Citrusblattes,” Bee. des trav. hot. Neerlandais, 28, 1 and 2, 107-12, 3 figs.). An 
account of some observations on the leaves of certain Gitrus spp. and hybrids, from 
which it is concluded that the leaves of those Citrus plants which are apparently 
simple represent in reality compound leaves which are reduced. This conclusion 
is based partly on a twig of the variety of orange known as “ Mediterranean Sweet.” 
On one part of this twig the first pair of leaves were normal, but bore winged petioles 
24r-28 mm. wide, attached to which was a second leaf with a winged petiole 35 cm. 
broad, and a normal terminal leaf 12 cm. X 6 cm. There was a normal joint 
between the petiole and lamina. A third independent leaflet was attached to the 
second one at a joint between the lamina and petiole. A tree of the Ej generation, 
in a cross between Q. irifoliaia X 0. sinensis Osbeck, was usually provided with a 
three-partite compound leaf, showing that the 0. irifoliaia type was dominant. If 
an Fj plant of this type was crossed with C. {Forturiella) marginata Swingle a triple 
hybrid resulted, in which there were leaves of all stages intermediate between a 
compound leaf with three leaflets and a normal joint at the junction of the lamina 
and winged petiole and simple leaves. The author considers that the leaves of 
CUrus spp., which are apparently simple, represent a three-partite compound leaf, 
in which the two lowest nerves represent a relic of the central nerves of the two 
lateral leaflets of the originally compound leaf. G. E. M. 

Floral Morphology of the Cruciferae, with a Discussion on Teratology 
and Atavism. — ^A. Abbee {“ Studies in Floral Morphology. II. On Some Normal 
and Abnormal Crucifers : with a Discussion on Teratology and Atavism,” Neu> 
1931,30, 172-203, 13 figs.). This paper is the second of a series, of which 
tite first has already been noted (New Phyt., 1931, 30, 11-41). It deals cMefly with 
the abnormalities in floral structure noted in different Cruciferae, together with some 
obtevations on the normal structure as well. The first plant to be considered is 
OafeeSa Bursa-paMoris Medic., which is compared with C. Viguieri Blar., which 
diffeans from it in having a ^uadrilocular gynoecium. The relationships betw^n 
th^e two types is thought to be mc^t easily explained by assuming that the normal 
crucifer gynoecium is bicarpellary (as opposed to the view of E. E. Saunders). In 
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(7. Yiguieri the author considers that two additional carpels are present facing one 
another in the antero-posterior plane, with their margins inserted between those 
of the existing carpels.” Another important point is that the valve and replum 
strands of (7. Viguieri are interdependent, and the strands for the central ovule- 
bearing lobe are derived from the replum strands. It is shown that in Dijplotcms 
tenuifolia DC., Crambe marUima L., and Sisymbrium Alliaria Scop, the bundles of 
the lateral sepals are given off before those for the median pair. This is in contrast 
to the view that the bundles to all the four sepals are given off at the same level. 
The true positions of the lateral sepals is often shown by their margins becoming 
enwrapped by the margins of the upper median sepals. By means of serial micro- 
tome sections it was shown that the placental strands were derived mainly, if not 
entirely, from the value bundles in Bvj^taxis tenuifolia. Flowers of Diflotajxis 
tenuifolia and Brassica alba Boiss., when infected with the fungus Cystopus candiduSy 
showed an abnormally large amoxmt of vascular tissue, and the stamens were liable 
to be abortive and multffasciculate. In a previous paper the author described 
paired squamules associated with the pedicels of certain cruciferous flowers, and 
put foiward the suggestion that these might represent the stipules of the absent 
bracts. This suggestion has now been confirmed by a study of Nasturtium 
officinale E. Br., in which they are unusually well developed. ^ account is also 
given of some abnormal inflorescences of Nasturtium offi^nahy in which some of the 
flowers were provided with subsidiary flowers. This abnormality was especially 
weli developed at or near the base of the inflorescence. The vascular strands of the 
accessory flowers were f otuad in all cases to be derived from the petal strands of the 
** parent ” flower. The author considers that the relation of the accessory flower 
to the parent flower is of the same type as that of an axillary shoot to its parent 
axis. She does not regard them as axiUary. A description of an abnormal flower of 
Sisymbrium AUiaria is also given. This plant, which was unhealthy and infected 
by an unidentified animal parasite, had four of its flowers replaced by partial 
inflorescences, and one by an abnormal open gyncecium. The paper ends with a 
discussion of abnormality and atavism. The author considers it to be an unsound 
principle to assume that abnormalities are reversionary. That this is so is par- 
ticularly well illustrated by the abnormal inflorescences of Nasturtium offioinaie with 
accessory flowers. If it be assumed, as suggested by E. E. Saunders, that the 
gynoecium of CapseUa Viguieri is "'‘ancestral,” it must also follow from similar 
considerations that the ancestral crucifer flower had an accessory flower associated 
with each petal, as noted in the abnormal Nasturtium offioinde inflorescences — & 
suggestion which is clearly absurd. The author ends with a plea for the study of 
abnormalities for their own sake. “ Their interest deepens when they are divested 
of their specious claim to rank as genealogical sign-posts.” C. B. M, 

Hermaphrodite Cones of Pinns longifolia and Picea morinda. — 

L. N. Eao (“ Bisporangiate Cones of Pinm longifolia and Picea morinda f Journ. 
Ind. Bot. S^.y 10, 3, 232-6, 2 pis.). A note on a bisexual cone of Picea morinda 
Link collected from a tree 8500 feet above sea-level. There was evidence of insect 
damage to the tree, and although the cone may have developed abnormally as a 
result of insect attack, there was no clear indication that this was so. The base of 
the cone bore scales of the type normally found at the base of female cones, but the 
next portion towards the di^l end was made up of microaporophylls. Finally, the 
distal half of the cone bore typical macrosporophylls. Sevei^ bisexual cones of 
Pinus longifolia (Salis.) were also found at Ootacamund, 8000 feet above i^-leveL 
The bisexual cones of this species could not be distinguished from the normal ones 
at an early stage, but later on it could be seen that bore normal scales at the 
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base of tbe cone, and in the axils of some that were further towards the distal ends 
there were male cones varying in number from 10 to 14, and in length from 3 to 
8 mm. Next to these axillary male cones there vras a girdle of microsporophylls. 
The distal ends of the cones bore only normal macrosporophylls. C. H. M. 

Polyembryonic Coniferous Seeds and their Germination. -Tema 
Shcflts Clare and George H. Johnstoi^e (“ Polyembryony and Germination of 
Polyembryonic Coniferous Seeds,*’ Anwt. Journ, Bot^y 1931, 18, 674-83, 1 pi-)* 
Five conifers were investigated : first, to observe the occurrence of two seedlings 
from one seed ; second, to ascertain the nature of the embiyos ; third, to indicate 
the degree of elimination of the endosperms. Germination experiments were 
carried out on previously chilled seeds. In Pinus Torreyam, out of 173 seeds 
germinated, there were two cases of two well-developed seedlings from single seeds. 
Each seedlmg possessed ten cotyledons, and in one instance five of them were shorter 
than the remainder. Mechanical pressure during development is suggested ^ a 
cause. Out of ninety-four seeds of Pinus ScibinidnUy two instances of two seedlings 
from one seed arose. One case developed from a control unchilled planting. Each 
seedling had seventeen cotyledons, and one seedling showed slight zygomorphy. 
In Pinus cen^oides var. monophylla two instances of two seedlings from one seed 
weje observed. Polyembryony was noted in Pinus Toney amt, in one out of fifty 
seeds, and two equally developed embryos were seen. Pinus Bahiniana showed a 
similar proportion of polyembryonic seeds. In Pinus ceMhToides var. i/nonopJiyllu, 
in thirty-nine good seeds out of fifty, seven showed 2—6 embryos each. Pinus 
CouUeri and P, tuberoulcda showed no polyembryony. Seeds of P. Torreyanay 
P. cendbroides var, monophyUa, and P. Banksiam were dissected, and weights of 
endosperm and embryo determined. The weight of embryo divided by weight of 
endosperm gave an endosperm “ elimination quotient.” Figures obtained showed 
P. cembroides var. monophyUa to possess a smaller quotient than the other two 
species, while the embryos were much smaller. Such facts probably iudicate a 
more favourable condition for the development of multiple embryos. It was 
impossible to say whether the twin ” seedlings observed were ** firaternal ” or 
“identical” S’* B. 

Morphology of the Gynoedum. — ^W. Troll (“ Beitrage zur Morphologic des 
Gynoeciums,” P2a«fa, 14, 1-18, 12 figs.). After pointing out that there is no clear 
line of demarcation between an apocarpous and syncaipous gyncecium, the author 
expresses his views on the structure of the gyncecium in the Hydxocharitacese. 
Previous investigations have led to the conclusion that the gyncecium in this 
family consists of a syncaipous ovary with parietal placentation. However, the 
author now considers it is to be interpreted as an apocarpous gyncecium, in which the 
carpels themselves are free, but united with one another only through the cup- 
dtaped receptacle. This has been confirmed both by studies of the ^velopment of 
the gyncecium as well as by comparisons of it with that of the Butomaceae. The 
ovnl^, as in the Butomacese, arise from the walls of the carpels, and not from their 
infBiTgins- The structure which have l^n described as cloven or double placentae 
are stated to consist, in reality, of the wings of the lamdna of adjacent carpels pro- 
leeting into the int^or of the ovary. Certain genera of the Hydrocharitacese 
poBsess undivided placentae. In these plants it is thought that at an early stage at 
base of the ovary their real “ double ” nature can he detected. Both divided 
and madivided placentae occur amongst the VaUisnerioidecB and EalophiloidecB. 

possession of undivided pbicentse does not serve to distinguish these groups 
horn ^ ^fcdioiecB and Thakissioidmy as undivided placentae have also been described 
in Hfdrsdbaris. It is thought that in correlation with the fact that the margins of 
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tlie carpels of Vallisneria and BalophUa do not extend into tlie cavity of tlie ovary, 
only a single whorl of carpels is produced in these forms. C. E. M, 

Suspensor of Sciadopitys.— John T. Buceoltz ('* The Suspensor of 
SdadofUys” Bot. Gaz.^ 92, 3, 243-62, 19 figs.). At an early stage the embryo of 
Sciadopitys consists of a prosuspensor, below which are situated the embryo initials. 
At the end of the prosuspensor away from the embryo initials there are sometimes a 
greater or smaller number of rosette cells. It is thought that a terminal cap cell 
above the rosette cells may also be present, although no definite evidence of this 
was found. The ceUs of the prosuspensor become elongated, and, whilst this is 
happening, the embryo initials give rise to one-celled primary suspensors and the 
embryos. The rosette cells, when present, are also thought to represent embryo 
initials, but they usually become aborted at an early stage. In the embryos which 
develop there is a stage at which an apical cell can be seen. The primary suspensor 
becomes a multicellular secondary suspensor, owing to its being reinforced by the 
formation of an embryonal tube. Twelve to twenty-eight embryos may arise from 
a single archegonium. If three eggs are fertilized, an embryo complex may be 
formed with several times this number of separate embryos. A seed, when mature, 
usually contains only one embryo with two cotyledons, in spite of the fact that the 
embryos may be further multiplied by budding at a late stage. Embryos with 
three cotyledons were sometimes seen. The stem tip is not organized until long 
after the cotyledons are formed. There is a discussion on the relationship of 
SmadopUys to other ConiEerse on the basis of their embryology. It is thought that 
the embryo of Sdadopitys is a type from which the embryos characteristic of both 
the Cupressinese and Taxinese may have been derived. “ It has probably had a 
common origin with the embryo type represented by CephaMaxm and certain 
podocarps, and appears to be more distantly related to the Abietinese.’’ C. R. M. 

Embryology of Daucus Carota. — H. A. Borthwicx (“ Development of the 
Macrogametophyte and Embryo of Daucus Carota'" BoU Gaz., 92, 23-44, 32 figs.). 
The embryology of the Umbelliferae has received little attention except for the 
detailed work of E. Sonbges (Compt. Eend. Acad. Sci. Paris, 182, 339) on Camm 
Carvi L. Sou^ges found that the embryology of Qarum Carvi was in some ways 
similar to that of the Eubiacese and Solanacese, for which reason the author con- 
sidered that a similar study of Daucus Carota would be of interest. In Damm 
Carota a single archesporial ceU divides to give rise to a linear tetrad of macrospores. 
Three of the macrospores degenerate, and the chalazal one develops in the manner 
usual in Angiosperms. The presence of cellulose in portions of the synergidse was 
demonstrated, PoUen tubes grow down through the tissues of the style, but at 
the base grow superficially through grooves leading to the micropyle, Eertilization 
was not actually observed, although all the st^es before and after this process were 
seen. The endosperm nucleus divides several times before the fertilized egg nucleus 
does so. The zygote divides transversely to form an eight-celled linear embryo. 
The three cells furthest from the micropyle give rise to all parts of the embryo 
except the root tip. The other five cells go to form the root tip and suspensor. 
Soubges's investigations led him to suppose that the four-celled sta^e of the embryo 
is all important, and that its component cells always go to form the same parts of 
the embryo. This is not true of Daucus Carota^ where the mature embryo may arise 
from the distal cell of the four-celled linear embryo, or from the distal cell tc^ethe^ 
with derivatives of the cell next to it. Certain differences were observed between 
the embryology of Dmcus Carota and that of which indicates that a single 

typeof embryology is not necessarily constant throughout a laagaily. C. E, M. 



72 


ABSTRACTS AND REVIEWS 


Embryology of Cuscuta monogyna Vahl and C. Epithymum L. — 

W. Fedortschuk (“ Embiyologische Untersuchung von Cuscuta moTiogym VaM 
und Ousmta Epithymum L.,” Flanta, 14, 1, 94r-lll, 26 figs.). An account of the 
development of the male and female gametoph 3 rbes, and of the embryo after fertili- 
zation in Cuscuta morvogyna and 0. Efithymum, EeSuction division in the anthers 
is normal. At dial^esis seven bivalent chromosomes were counted in 
0. EfUJiymum. The author found that the primary pollen grain does not divide 
at the centre as described by Peters (in an unpublished thesis written in 1908), but 
at the periphery. An important difference between the two species was that whereas 
in 0. Epithymum two sperm cells consisting of nucleus and cytoplasm were produced 
in the ungerminated pollen grain, in C, monogyna the production of sperm cells was 
not observed to take place until after germination. In C. monogyna the division of 
the generative nucleus is suspended at a late prophase stage, and does not proceed 
further until the pollen grain germinates on the stigma. In some instances 
abnormalities in the development of the male gametophyte were noted. This 
included (1) the formation of three sperm ceils, (2) the production of two vegetative 
nuclei in one pollen grain, (3) the division of the protoplast of the pollen grain into 
two equal or unequal parts. When this happened there was usually a generative 
cell in one part only. Droplets were produced on the walls of the tapetal cells, 
and when this happened the contents of the cells gradually disappeared. In both 
species the archesporial cell was in the sub-epidermal layer. The development of 
the eight nuclei within the embryo-sac proceeds normally. The antipodal cells 
disappear prematurely. The pollen tube penetrates the embryo-sac between one 
of the synergidffi and the wail of the embryo-sac, and the contents of the poUen tube 
are dis^arged directly into the lumen of the embryo-sac. In 0. Epithymum both 
i^e synergidsB were destroyed after fertilization, but in C. monogyna one synergid 
persisted and took part in the development of the embryo as a large haustorial cell. 
In 0. EpUhymum the basal ceh of the two-celled embryo gives rise to a suspensor 
oi four uninucleate cells. In O. monogyna, on the other hand, a four-celled suspensor 
is produced, each ceil of which contains several nuclei. A suspensor of this type 
is stated to be present also in certain Leguminosese. C. E, M. 

Embryology of Pistia Stratiotes.— A. E. Shadowsky (“ Einige Angaben 
fiber die Embryogenie von Pi^ia t^rc^iotes L.,” Ber. deulsch, hot. 7, 

350-5, 1 pL). An account of the early stages in the embryology of Pistia 
based on material grown in the botanic garden at Moscow. In ripe 
pollen grains there are two generative and one vegetative nucleus. A true peri- 
plasmodium is present, which has not been observed by previous workers. On the 
surface of the ripe pollen grains there are ridges running parallel with the longitudinal 
axis of the grain, which in transverse sections of the grain have the appearance of 
©c^. At an early stage the grain is situated in a vacuole, and demarcated from the 
surrounding protoplasm by a wavy Hne situated where the future exine subsequently 
^bvdops. The anatropous ovule of Pistia is provided with two strongly developed 
int^uments. In the inner integument there are tabular cells which represent 
the l i miting layer of the tapetum. The embryo-sac usually developed from the 
lowest of the four macrospores, of which the upper three become, disorganized. 

in some preparations three macrospores were observed. In these 
issteices the two upper macrospores degenerated, and the lowermost one functions 
^ tfee motherHjell of the embryo-sac. The embryo-sac contains the usual eight 
nuclei, ^nd is bounded at the micropylar end by the remaining cells of the nucellus, 
and ^ side by the tapetal cells. Fertilization was not observed, although 
gspsaiiiafeng pdlen grains were found on the stigma, and pollen tubes were observed 
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at the micropylej where they remained for a long time. The endosperm cell im- 
mediately beneath the chalaza usually has a large nucleus, which is much larger 
than that of the upper endosperm cells. This nucleus was found to divide into two, 
but it was not possible to observe ia detail the further development of the daughter 
nuclei. Large glands were formed during the development of the embryo and 
endosperm. During the development of the seed the cells of the outer integument 
increase in size, especially at the opening of the micropyle. The details of the 
development of the embryo and seed were not observed. The author concludes 
that the Axoidese-Pistioidesa and Lemnaceae should be grouped together, on acount 
of their having in common a periplasmodium and pollen grains with three nuclei. 

C. E. M. 

New Interpretation of the Morphology of the Grass Embryo. — 

Lucy Boyd (“ Evolution in the Monocotyledonous Seedling : a New Interpretation 
of the Grass Embryo,” Trans, and Proc. BoU Soc. Edin,, 30, 286-303, 5 figs.). The 
author beUeves that the chief evolutionary tendencies in monocotyledonous seedlings 
ar6 : (1) from the epigeal to the hypogeal habit ; (2) earlier development of the 
plumule, and decreasing importance of the radicle ; (3) from the non-ligulate to 
the ligulate type of cotyledon ; (4) reduction of the vascular system of the 
cotyledon; (5) for the embryo to become more fuUy developed within the seed 
before germination. An outline of previous concepts of the morphology of the 
grass embryo is given and a new one is put forward. According th^, the scutellum 
is a double structure consfeting of (1) a vascular plate bounded by the epithelium 
and equivalent to the suctorial tip, and (2) an inner non-vascular plate which is 
adpressed to the embryonic plumular organs, and is equivalent to part of the coty- 
ledonary ligule.” A fragment of the sheathing base of the cotyledon is represent^ 
by the epiblast. The ventral scale represents the “ vestigial apex of the ligule of 
the cotyledon,” The mesocotyl is the internode between the cotyledon and the 
first leaf. The coleoptile is equivalent to the first foliage leaf. , C, B. M. 

Embryology of Allium and Nothoscordum. — ^A. Messebi Eicerche embri- 
ologiche e cariologiche sopra i generi AUium e Notlioscordon” Nuov, Giorn, Bot, 
ItaL , 1931 , 38, 409-41 , 66 figs.) . The nucellus of the ovules of the genera AUium and 
Nothoscordum is of the apodermal type. The female gametophyte of Allium rosmm 
var. hulbillifeTum^ A, nigrum^ A. suhhirsutum, A. mapolUanum, A, Sehcenoprasum, 
A, triquetrum, and of Nothoscordum fragrans is of the dimegasporial type as in SoiUa ; 
in Nothoscordum striatum, however, this is very rare, and the monomegasporial type 
usually occurs. In A. nigrum and A, subhirsutum the nucleus of the upper of the 
two cells which degenerate during megasporogenesis never divides. Mature 
gametophytes were never observed with less than seven nuclei, of which two were 
chalazal. In Allium the mature gametophyte may be eight-nucleate or seven- 
nucleate ; in the latter case there are only two antipodals. In Nothoscordum 
mature gametophytes are always eight-nucleate with three antipodals. The 
synergidse always show an obvious filiform apparatus. In A. neapolitanum there 
may be a reduction in the antipodal apparatus up to its complete suppression. In 
A. nigrum. A, subhirsutum, and A. Schosnoprasum the formation of an antipodal 
oosphere was encountered, and the two antipodals associated with it resembled 
synergidae, one of them occasionally showing rudimentary filiform apparatus. The 
basic chromosome number in Allium is eight, this number being found in A. nigrum 
and A, Sohcenoprasum, A. rosmm var. tmlUlUferum was found to have twenty-four, 
and is considered to be a hexaploid variety of a diploid species in which polyploidy 
is associated with apomyxis (the flowers are transformed into bulbils). In 
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Noihosc&rdum eight is again the basic number. N. fragmns, in which there are 
twelve, is considered to be triploid. A. W. E. 

Pseudo-Germination in Canapa. — S avelli,E. {“ OsservazionisnllePseudo- 
germinaziom della Campa e fenomeni affini,’" Arch Bot,, 1930, 6, 102-8). The 
word “ psendo-germination ” is in current use to denote the phenomena resembling 
those of germination, such as the protrusion of the radicle, which take place in a 
dead seed through the action of the agent causing death. The author extends this 
definition to cover all phenomena resembling germination which take place in a 
dead seed, whether caused by the actual lethal agent or occurring as the result of 
any treatment of a seed abeady dead, and all similar phenomena in seeds which 
are non-viable owing to a hybrid constitution, which does not permit the embryo 
to advance beyond the stage of intra-seminal vitality. The phenomena of pseudo- 
germination in dead seeds are due to the physical effects of treatment with various 
acids or with boiling water. The embryo swells and sets up a pressure which causes 
the protrusion of the radicle, the whole mechanism being sharply different from that 
of true germination. True germination cannot be said to have taken place unless 
reserves of albumen have been utilized. Many cases of so-called ‘‘ germination ’’ 
in old seeds and in seeds of hybrids may really be no more than pseudo-germination, 
unless the experiments are carried far enough to establish the fact that true germina- 
tion has taken place. On the other hand, an embryo which fails to germinate may 
still have been alive though lacking sufficient “ force ’’ (potenze prospettive) for 
germination. A. W. E. 

The Ligule in Monocotyledons. — k, Ponzo (*' Sulla ligula delle Monocotile- 
doni,” Niiov, Giorn. B(^, ltd,, 1931, 38, 515-33). As the result of observations 
based on materials from the principal families of monocotyledons,, the author con- 
cludes that the ligule is an append^e which originates and develops at the point 
of union of the lamina or petiole and the sheath. It results from proliferation either 
of the epidermal layer only or also from adaxial parenchymatous tissue from the 
apex of the sheath. It is a secondary formation from the sheath and has no true 
o^anic value, as it is always more or less ephemeral in duration ; it lacks vascular 
bundles, or, if the latter are present, they are ramifications of those of the sheath 
which penetrate into the laminar region. The origin of ligules with or without 
vascular bundles is identical, and there is no reason to differentiate in morphological 
value between them. The author considers that the presence of the ligule in no 
way contradicts his theory of S 3 rnphylly in the monocotyledons. A. W. E. 

Subterranean Organs of Helianthus scaberrimus Ell.— William S. 
Cooper and Abraham D. Stoesz The Subterranean Organs of Helianihus 
scaherrimus,^^ BuU, Tort, Boi. Chib, 1931, 58, 67-72, 2 figs.). The root system of 
Edianthus scaberrimus EB. consists mainly of a few adventitious, simple, succulent 
roots, which, extending horizontally up to 1 metre, turn abruptly downwards for 
about ^ cm. One to ten horizontal rhizomes per plant are also produced, which 
resemble the roots in appearance. These may extend to 102 cm. in length and 
bear terminal fleshy buds. Adventitious roots are produced by the potential plants, 
and on the death of the parent at the end of the season produce a group of new 
ii^ividuals. Viable seed was not found. The occurrence of a fairy ring ” is 
described, which, in 1927, was 11 metres in diameter and consisted of a belt of plants 
2-4 metres wide. The central area contained few plants. The individuals from 
without inwards showed a progressive decrease in size and in flowering. A transect 
was laid out from the centre to the outer margin, and it was noted that the rhizomes 
showed an average of 1*55 per plant. A striking feature was the outward direction 
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of growth of most rhizomes in the dense area. In 1928 the ring had extended out- 
wards for distances up to 1-25 metres. The average figure of rhizomes per plant 
was 24. In 1929 the ring had disappeared, a few scattered plants remaining. 
Suggested causes for the ring formation are less severe competition for soil water at 
outer margin or some chemical modification of the soil due to the plants. The 
latter explanation seems more probable, though greenhouse cultures in soils taken 
from various parts of the ring gave conflicting results. F. B. 

Vegetative Propagation of Acalypha, Dioscorea, and Stenoglottis 
longifolia. — J. D. Gbaham and L. B. Stewart (“ Studies in Vegetative Pro- 
pagation : Acalypha^ Dioscorea, and Stenoglottis longifolia,'" Trans, and Proc. Bat. 
Soc. Edin., 30, 282^, 1 pi.). Acalypha Willcesiana was successfully propagated 
from complete leaves with petioles, leaves removed from their petioles, and even 
from portions of the lamina when the veins were cut. The root development 
originated in the cells of the vascular bundles external to the xylem.^* Attempts 
made to propagate Dioscoreas from leaves were also successful. A tuberous struc- 
ture bearing fibrous roots was produced at the base of the leaf, and the only photo- 
synthetic organ during the first year was the parental leaf. When this leaf died 
the plant perennated by means of the tuber. The orchid Stenoglottis longifolia was 
also successfully propagated from pieces of leaf. C. B. M. 

Phytonism^ — J. C. Schoute On Phytonism,” Eec. des trav. hot. 
Ne^landaiSy 2S, 1 and 2, 82-96). A review of the literature on phytonic 
theories is first given. The work of Gaudichaud, Schultz, and Belpino is 
dismissed on account of its unreasonableness. Celakovsky’s views are taken more 
seriously, and examined in detail. Nevertheless, the author says of Celakovsky 
“ he has shown that phytonism might be in accordance with the facts,’’ or “ it is 
possible to construct a scheme of thought which fits in with phytonism and with 
many facts. This is much more than any phytonist ever did before.” The author 
then attempts to demonstrate that phytonism is a fallacy, because it is inconsistent 
with the facts of phyllotaxis. The following is an example of the type of argument 
used ; supposing for instance that in a plant with a regular spiral phyllotaxis every 
phyton gives rise to a daughter phyton % -j- 1 at such a distance as the divergence 
requires, the genetic spiral would constitute ‘‘ a real chain of coherent phytons.” 
However, in a sunflower head with a Fibonacci spiral each bract n would be separated 
from w -j- 1 by numerous other bracts. Hence, unless every phyton forms a com- 
plete transverse slice of a stem, there is no possibility of contact with the next 
lower and higher number. If a sunflower head had a phyllotaxis of 34 + 55, there 
would be 88 internodes between a given bract and the next one above it, and 
every internode would be 50ft thick, or less than the dimensions of a single 
parenchyma cell. The author regards pericaulom or leaf-sHn theori^ as less 
objectionable but unnecessary, and ends by stating that probably leaves of macro- 
phyllous plants have sprung from lateral branch systems like the fertile stems of 
Asteroxylon. G. B, M. 

Influence of the Buds on the Growthof the Stem of Asparagus plumosus 
and A. Springeri. — ^J. Osterhuis (“ Her Binfluss der Knospen auf das Stengel- 
wachstum von Asparagus plumosits und A. Springeri,'^ Bee. des trm. hot. Neerlandais, 
28, 1 and 2, 20-74, 15 figs.). This paper is divided into three chapters, in which 
the following subjects are considered: (1) The influence of the terminal and 
axillary buds on the growth of the stem. (2) The influence of the terminal and 
axillary buds on the stretching and division of the cells. (3) The type of influence 
which governs the growth of the terminal and axillary buds. There is a short 
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recapitulation at tKe end of eack ckapter. *It is concluded tkat tke growing part 
of tke stem must act as a wkole, in wkick tke growtk rate rises to a maximu m on 
passing from below upwards, and tken falls off on passing still kigker up tke stem. 
These conditions bold good in tke stems of Asparagus plumosus and A. Springeri. 
By means of growtk measurements of stems wkick were decapitated, deprived of 
tkeir axillary buds, or from wkick tke terminal and axillary buds kad been removed, 
it was found tkat tke growth is governed exclusively by tke axillary and terminal 
buds. Measurements of tke average length of tke cells in stems wkick have been 
deprived of tkeir buds showed tkat tke influence of tke buds is effected primarily 
by changes in the stretching of tke cells, although there was found to be some 
influence due to tke number of cell divisions as well. If tke growing point of a 
decapitated stem was replaced by a new one, tke latter kad tke same influence on 
geotropical curvature as tke original. A geotropic reaction was also obtained with 
decapitated stems in wkick tke apical growing point was replaced by tke growing 
apex of another stem (not necessarily of tke same species) fixed on by means of a 
small funnel filled with gelatine. It is thought tkat tke stimulus exerted by tke 
buds is due to tke presence of a growth-promoting substance. C. E. M. 

Factors which Govern the Formation of Mature Apple Fruits. — 

Freeman S. Howdett Factors Affecting Fruit Setting. I. Stayman Winesap,” 
BM. 483, Ohio Agric. Expl. Btat., 1-54:, 14 figs.). This paper is tke first of a series 
describing investigations to discover what determines tke capacity of different 
varieties of apple to set fruit. Tke variety chiefly dealt with is Stayman Winesap. 
Muck of tke subject-matter is physiological, but notes are given on tke results 
obtained by a microscopical examination made at the time of macrosporogenesis. 
A fuller account of tke microscopical observations is to be published elsewhere. 
It is fsoncluded that the most important factor in determining premature falling of 
tbe fruit is competition for food and water between tke ikdividual flowers in the 
clusters. Pollination experimen'te kkowed that Stayman Winesap is not readily 
sdf-poUinated. Tke microscopical examination showed tkat irregularities in 
macrosporogenesis were common, whereby many weak, functionless spores and 
gametes were produced. Weak, unstable embryos were also formed after irregu- 
larities at meiosis. These irregularities are also of importance in determining 
whether Stayman Win^p matures or not. No similar irregularities were observed 
in the variety Jonathan. C. B. M. 


CEYPTOG-AMIA. 

Pteridopliyta. 

Ankyropteris. — ^H. S. Holden {*^ Some Observations on the Woxmd Eeactions 
of Ai^Jcyropefiscofmgaia,’' Jmrn^IAnmanSdc. {Bot\ 1931,48, 643-55, 1 pL, 16 figs.). 
Well-marked reactions to wounding occur in the tissues of the fossil fern Ankyropteris 
eorrugata. In the cortical parenchyma of tke root they consist of irregularly dis- 
pose wedges of meristematic tissue, and may extend for some distance beyond 
the actual wound area. In tke stem tke wounds generally take tke form of irregular 
cortical fissures, and are bordered on either side by a strip of meristem 4-8 cells 
in depth. Anomalous secondary xylem occurring in a stem near a bifurcation is 
also probably due to traumatic stimulus. In tke petiole tke wound reaction varies. 
Where the wound is superficial a pad. of healing meristem is developed from the 
csoirticgd cells. While the parenchymatons cells are the most active, the sclerem 
chyr^tous 3nay also divide. Exceptionally, the superficial cells may hecome 
modified. Crush ■ ’ wounds are characterized by irregular cortical fissures ; and 
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these are bordered by meristematic cells. In deep-seated wounds the vascular 
tissues may react ; in such a case there is a development of secondary tracheids, 
short and narrow, varying in position according to the wound. Apparently also 
phloem or phloem parenchyma may show a meristematic reaction. A. G. 

Embryology of Osmunda. — Geoboe L. Cross Embryology of Osmuifda 
cinnamomea^’^ Bot, Oaz.y 1931, 92, 210-17, 8 figs.). The first wall in the embryo 
of Osmwnda is parallel with the longitudinal axis of the archegonium, and usually 
with that of the thallus ; the second wall is perpendicular to it, forming a typical 
quadrant stage ; and this is followed by an octant stage. The primary appendages 
cannot be referred in origin to definite halves, quadrants, or octants of the embryo. 
The primary leaf, stem, and root arise from approximately one-half of the embryo 
ad] acent to the neck of the archegonium. The foot consists of the half of the embryo 
next the gametophyte. The root is endogenous in origin. The preceding features, 
when considered collectively, indicate that Osmunda stands nearer the eusporangiate 
than the leptosporangiate level. The two main points in common with the 
eusporangiate ferns are : (1) the origin of the leaf, stem, and root from the same 
half of the embryo, and the foot from the other half ; (2) the occasional presence of 
an incipient suspensor. The contrasting points are : (1) the position of the first 
wall with respect to the axis of the archegonium ; (2) the direction of growth of the 
embryo. The Osmundaceae appear to be intermediate embryologicaliy between 
the eusporangiate and the leptosporangiate ferns. A. G. 

Fern Frotballia. — David M. Mottieb (“ Development of Sex Organs of Fern 
Prothaliia under Prolonged Cultivation,” Bot. Gaz., 1931, 92, 218-23, 2 figs.). The 
continuation shoots (clones) of individual prothaliia of MaUeuccia noduhsa and 
Osmunda Olaytoniana were kept under cultivation for eight years. Their continued 
existence was made possible by preventing the development of sporophytes. The 
vigorous clones attained the size of MarchuTiiia, had a pronounced midrib and 
branched dichotomously. When growing most vigorously and rapidly the clones 
bore, as a rule, only archegonia. Less favourable conditions of growth facilitated 
the production of antheridial proliferations from the older parts of the midrib and 
from the thinner margins. The proliferations became exhausted in the production 
of antheridia and dried up. The author holds that his investigation firmly supports 
the theory that sex is quantitative and not qualitative. The spores and their 
resulting gametophytes are bisexual haploids. Vigorous growth leads to the pro- 
duction of archegonia almost exclusively, while less vigorous growth results in 
antheridial proliferations on the same clones. A. G, 

Geratopteris. — ^M. Doeisse Howe (‘‘Origin of Leaf, and Adventitious and 
Secondary Roots of Ceratoperis thalictroides/' Bot. Gaz.y 1931, 92, 326-9, 9 filgs.). 
A study of the buds formed in the notches of the leaves of plants of 0eratO]f^eris 
growing in the University of Chicago greenhouse. These buds rapidly develop into 
new plants. It was found that the leaf initial develops from the outside portion 
of the segment of the apical cell of the main axis. The initial of the first adventitious 
root at the node develops from a hypodermal cell derived from the cell immediately 
below the leaf initial. Later roots may develop from cells derived from the leaf 
initial. These roots are also hypodermal in origin. The secondary root develops 
from a layer occupying the position of the endodermis in the primary root. 

A, G. 

Lycopodium. — ^Richard J. Eaton (“Notes on Lyco^^odmm inundatum and 
its Allies in the Western Hemisphere. ,1. A New Variety of I/ycofodimh 
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inundaiumy^ RhodorCy 1931, 33, 201-3). A description of L, inundatum var. 
rdbustumy a new variety found at Concord, Massaciiusetts, which in the past has 
been confused by some collectors with L, alojpemroides. A. G. 


Bryophyta. 

Riella.— E. A. Studhalteb (“ Germination of Spores and Development of 
Juvenile Thallus of Riella americana,''" Bot Gaz., 1931, 92, 172-91, 25 figs.). Spores 
of Riella americana from Texas were germinated in water, and the plants were studied 
in the living state. The spore contains numerous oil drops, and forms a large 
vacuole opposite the point of rupture, which is at the middle of the outer face ; 
the emerging germ tube contains great numbers of oil drops, and, growing apically, 
attains a filamentous stage comprising four to seven cells, which soon display 
chloroplasts. The primary rhizoid originates between the spore and the nearest 
cross wall. Beginning with the apical cell, most of the cells of the filament divide 
by longitudinal and transverse walls to form a broadened primary thallus, one cell 
in thickness, the base of which remains as a meristematic zone. Secondary rhizoids 
arise from cells between this thallus and the spore. The meristematic zone becomes 
localized at one or both sides, producing one or two lateral outgrowths in the same 
plane as the primary thallus, the tip of which is resorbed. The distal portion of 
the lateral outgrowth becomes the wing of the adult plant, and the proximal 
margin (toward the spore) thickens by cell divisions in the third dimension 
to form the stem. The adult plant becomes erect or ascending by a curvature of 
the axis of growth. The filamentous stage is radially symmetrical, and the primary 
thallus is bilaterally symmetrical. The later stages are not dorsiventral, and are 
bilaterally symmetrical only in the plane of the wing. A. G. 

Riella. — G h. Douiasr et L. Teabut (^‘ Des anomalies du Ridla et leurs enseigne- 
ments/’ Trarnux Crypti^amiques dedies d Louis Mangin, Paris, 1931, 11-20, 1 pi.). 
An account of the morphology of Ridla, partly based on notes by the late L. Teabut, 
with description of the stem, ramifications, buds on the wing, growing points and 
their divisions, modes of reproduction. Though the fructifications appear to be 
lateral, yet Riella is truly acrogynous ; the fruits are always terminal on a branch, 
however reduced it be. Ramifications are of three kinds : branches of internal 
origin; bifurcations numerous, perfect or imperfect; false dichotomies. The 
branches vary in size, and are either normal or reduced and fruit-bearing or rudi- 
mentary and filamentous. The growing points divide on one side only to form the 
wmg, and divide into two initials in any plane to form bifurcations. The initials 
of the rudimentary branches divide only at their base, producing either fan-shaped 
structuies or leaves and fructifications. RieUa is allied to Sfkwrocarpus by its 
wing, its female involucre, and its fruits ; it also much approaches Fossombronia 
by its leaves, its bifurcations, and the arrangement of its fructifications. The wing, 
ihe male involucre, and the filamentous rudimentary branches are peculiar to 
Ridla. A. G. 

Fi^sombronia. — Ch. Douin (“La Rehabilitation du Fossomhroniay” Rev. 
Gm. Bot.y 1931, 43, 246—68, 3 pis.). A re-examination of the morphology of 
Fossombronia. Though, when adult, the plant may appear to be anacrogynous, 
yet in the young state it quite evidently is acrogynous, the perianth being always 
apical on a leafy stem. The branchiug is truly dichotomous, arising from division 
of tibe growing point ; one or other branch may develop feebly or become modified. 
Bspartition of the growing point may take place longitudinally, transversely, or 
obiiq^iy. If divfeion is IcrngitudinaJ., the two branches are lateral ; if transverse, 
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the two branches are superposed; if oblique, the upper covers part only of the 
under branch. In each perianth there is a solitary archegonium. Sterile archegonia 
situated on the stem are apical on short branches, the result of imperfect bifurcations 
where the growing point had divided transversely or very obliquely. In Fossom- 
bronia almost aU the leaves are normal with decurrent base; but longitudinal 
leaves lack this character. A, G. 

Chiloscyphus. — ^Egbert Douin (“ Sur le Gametophyte et Flnflorescence du 
Ohihscyphus polyanthus Oorda,’’ Rev, Gen, Bot,, 1931, 43, 169-76, 8 figs.). An 
account of the morphology of Chiloscyphus^ its leaves and their variations of shape ; 
the stem shows ventral branches, lateral branches, and bifurcations. Lateral 
branches arise as buds at the upper or posterior angle of the leaves, and are covered 
at first by an envelope, through the top of which they thrust their way. Ventral 
branches are more rare, and are borne in the axil of the amphigastria. The 
bifurcations are true dichotomies. The inflorescence is peculiar in that in the axil 
of the same lateral leaf is found an antheridium at the anterior angle, and an arche- 
gonial branch at the posterior angle. A. G. 

Swedish Grimmiaceae.-— ’Hjalmar Moller (“ Lovmossomas utbredning i 
Sverige. XI. Grimmiacese I. Hydrogrimmia, Cosdnodon, Schistidiumy Rhacomi- 
triumy’" Arhw for Boianik, 1931, 24a, no. 2, 1-177, 28 figs.). An account of the 
distribution in Sweden of fifteen species of Grunmiacese and their varieties, with 
notes, %iires, €md diagrams of distribution, bibliography, and index. A. G. 

Mexican Mosses. — ^I. Theriot (“ Quelques nouveautes bryologiques pour le 
Mexique,” Tramux Gryptogamiques dedies d Louis Mangin, Paris, 1931, 7-10, 
2 pis.), A list of seven mosses, additions to the Mexican flora. Two of them 
represent new genera : Bryormnginia (allied to Pleuridium) and Hymmolomopsis 
(allied to Hymenoloma and Blindia) ; the type of each is a species new to science, 
and is described and figured. A. G. 


Thallophyta. 

Algae. 

Algal Classification. — ^A. Pascher (“ Systematische tJbersicht liber die mit 
Magellaten in Zusammenhang stehenden Algenreihen und Versuch einer Einreihung 
dieser Algenstamme in die Stamme des Pflanzenreiches,” Beih, z. Bot, CentraM.y 
1931, 48, ii. 2, 317-32). A systematic review of the series of algse related to the 
Jlagellatse, and a proposed classification of these algal tribes — Chrysophyta, 
PhsBophjIia, Pyrrhophyta, Euglenophyta, Chlorophyta, Charophyta, Ehodophyta 
-An Qie genei^ scheme of the plant kingdom. A. G. 

Hyaliella. — ^A. Pascher (“liber eine farblose einzellige Volvocale und die 
farblosen und griinen Parallelformen der Volvocalen,’’ Beih, z, Bot, CenlraM,, 1931, 
48, i. 3, 481-99, 17 figs.). Description of Hyaliella polytomoides, a new genus and 
species of the Volvocales and of the family Polyblepharidaceae, a colourless 
organism ; and a discussion of some parallel organisms of the Poiyblepharidinse, 
Chlamydomonadinse, and Coccomonadinse, with green or with colourless contents, 
and with or without a cell membrane. A. G. 

New Ghlorogonium. — ^A. Pascher (“ tJber einen neuen einzeUigen und 
einkemigen Organismus mit Eibefeuchtung,” Beih, z, Bd, Centra^., 1931, 48, i. 3, 
466-80, 10 figs.). Description oi Ghlorogonium oogamumy a new green, unicellular, 
uninucleate, free-living organism of the Volvocales and of the family Chlamydo- 
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monadacesB. It is oogamous ; the contents of the female cell is converted into an 
egg, while the contents of the male cell becomes divided into mimerons 
spermatozoids ; the egg is extruded from the mother-cell membrane previous to 
fertilization. This is the second record of a coloured unicellular uninucleate 
oogamous organism. Comparisons are made with some other algse. A. Gr. 

French Volvocaceae.— J. Feldmann Sur deux Volvocacees nouvelles pour 
la Flore Fran 9 aise,’’ Bev, Algohg., 1931, 6, 88, 89, 1 fig.). A note on the occurrence 
of AsteroTnonas gradlis on salt marshes at Croisic near the mouth of the Loire in 
September, 1929. Its characteristics are described. BracJiiomonas Westiana was 
found in a shallow pool at Croisic. Both these algae belong to the Volvocacese, and 
both are additions to the French Flora. A. Cr. 

Brachiomonas. — ^R ob. Lami ('* Le BracMomonas Westiana Pascher dans la 
baie de Saint-Maio/’ Rev. Algolog,, 1931, 6, 89-92, 1 fig.). Brachiomonas Westiana 
was found in brackish pools near Saint-Malo in 1930. Although it tolerates very 
variable degrees of salinity, it prospers best in water of feeble salinity, in which a 
trace of phosphate and nitrogenous matter is present. A. G. 

Chlorococcum infusionum. — ^H arold C. Bold (‘'Life History and Cell 
Structure of Chlorococcum infusionum, Bull. Torrey Bot. Club, 1931, 57, (1930), 
577-604, 5 pis., 5 figs.). An account of the unicellular alga Chlorococcum infusionum 
(Schrank) Meneghini, which is stated by the author to be identifiable by the following 
characters : loose coenobium originating from zoospores ; cells 8-30/4 diameter ; 
inner cell wall thin, of cellulose, outer thick gelatinous and lamellate ; chromatophore 
parietal, often containing oil drops and one (or two) angular or spherical pyxenoid ; 
cells tminucleate, becoming multinucleate only just before cleavage. Multiplication 
is effected by formation of biciliate zoospores and non-motile aplanospores, both 
arising by progessive cleavage of a mother protoplast into uninucleate segments ; 
a portion of the pyrenoid is received by each daughter protoplast. CeU bipartition 
does not occur, ^mete fusion was not observed. Environmental factors infiuence 
the formation and development of zoospores and aplanospores : (a) zoospore for- 
mation depends upon a sufficiency of moisture to permit their escape ; in dry 
cultures potential zoospores develop a thick gelatinous membrane and have no 
motile stage. (&) In solutions of low concentration zoospores are rapidly formed ; 
in more concentrated solutions multiplication is by aplanospores. (c) Slight 
changes of temperature cause liberation of zoospores. The pyrenoid is associated 
with starch formation ; and the author discusses the derivation of starch grains by 
excretion feom complex proteid molecules. A. G. 

Pleodorina illinoisensis. — ^P ierre Allorge ("Le Phodorina iUinoisensis 
Kofoid dans le plancton de la Seine,” Rev. Algohg., 1931, 5, 436-8), In 1921 the 
Seine at Meulan reached the temperature of 79® F. in the first week of August, and 
for five days the surface of the river had a water-bloom consisting almost entirely 
of Yolvocaeem: Yolvox aureus, Eudorina elegans, Pandorina Morum, Gonium 
pectorak, GUamydomorm, and a new record for the French flora — Pleodorina 
^imoismsis. In additibn, a few Protococoales were intermixed. The whole of 
this phytoplankton was dispersed by a violent storm that occurred on the night of 
August 9th, and became replaced by the normal summer plankton of the Seine- 7 ~the 
dishorns Aukeya Zachaariasi, AsterioneUa graomima, Mdosira Udioa, 8ymd/ra 
aetimsiroides, S. ddicatissima, and some Protococoales. Besides North Ameiioa, 
Ph0dm»a (Uimisensis has been recorded from Germany, Russia, and Great Britain. 

■ -A-.G. ' 
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Eamtchatka Diatoms.— S tellan Eblandsson (“ Marine Diatoms Collected 
by the Swedish Kamtchatka Expedition, 1920-22,” Arhiv for Botanik^ 1931, 23a, 
*no. 8, 1-10, 3 figs.). A list of forty-six species and varieties of diatoms, mostly 
epiphytic, on a large colony of Schizonema Greoillei, collected at Akhomten Bay, 
on the east coast of KAmtchatka, by B. Hulten, in September, 1920. A new 
species of Achnanthes is described. A. G. 

Thermal Algae. — ^M. Eamtn Contribntion h Tetude systematique et bio- 
logiqxie de la flore thermale fran^aise,” Tramux Cryptogamiques dediees a Louis 
Mangin, Paris, 1931, 71-83). A number of lists of the algse obtained from various 
hot springs in France, together with the temperature, salinity, and relative acidity 
of the waters, at Evaux-les-Baines (Creuse), Thu^-les-Bains (Pyrenees-Orientales), 
Dax (Landes). In the cooler waters two mosses and a few Chlorophycese were 
noted, but it is Cyanophycese and some diatoms that are the common features, 
including a fair number of Chroococcacese, very few Chamaesiphonese and VaginariesB, 
a predominance of Lyngbeae, rather few Heterocystese. A, G. 

Arthrospira.— F lorence Bich (“ Notes on Arthrospira platensisj’’ Rev. 
Algolog., 1931, 6, 75-9, 2 figs.). An account of Arthrospira platensis, a blue-green 
alga found abundantly in the plankton of three Bift Valley lakes in Kenya in 1929. 
Onginally collected in Uruguay, it was recorded from Kenya by W. and G. S. West 
in 1896, and from Lower Egypt in 1924 by the present author. A supplementary 
desmption of the organism and its measurements and various sketches of its spirals 
are given. The water of the lakes was exceptionally alkaline ; and flamingoes 
were feeding almost exclusively upon this alga. A. G. 

Hertfordshire Pond Algae. — ^L xtcy J. Howland (“ A Four Years’ Investi- 
gation of a Hertfordshire Pond,” New Phytologist^ 1931, 30, 221-65, 7 figs.). An 
account of Welham Pond, near North Mimms, and of a careful study of its flora 
from 1925 to 1929, under the following headings : physical features and vegetation 
of the pond ; the annual cycle ; environmental data, comprising water-level and 
salinity, CO 2 content and pH of water, meteorological data; periodicities of 
certain forms, filamentous, unicellular, and colonial motile forms, non-motile un- 
attached forms and diatoms, epiphytic diatoms, other epiphytes ; consideration of 
the periodicities of the species under classes ; reproduction of forms ; exhaustion 
of species ; summary of results. A. G. 

Galidaii Algae. — Y alta et Pierre Allorqe H4terocontes, Euchlorophycees 
et Conjuguees de Galice. Materiaux pour la Flore des Algues d’eau douce de la 
P^ninsule Iberique I,” Rev. Algolog., 1931, 5, 327-82, 16 pis.). A list of 379 species 
and fifty-nine varieties of fresh-water algae, two-thirds at least of which are new 
records for the flora of the Iberian peninsula. One species of desmid and ten 
varieties are new to science ; forty-one species of desmids have been noticed with 
zygospores ; and several zygospores are described or figured for the first time. The 
list is preceded by notes on the geography and flora of the region explored. A. G. 

Albanian Algae. — ^A chille Forti (“ Osservazioni biologiche sopra alcuni 
laghi deh’ Albania orientale,” Jiti Aooad. Veneto-TreMino-Isiriaria, 1931, 21, 
121-32) . This includes an account of the fresh-water algse collected by P. Parenzan, 
mostly in Lake Ochrida in eastern Albania, in 1929. It comprise two Gharacese, 
two Floridese, eleven Chlorophycese, seventeen Conjugate, eight diatoms, four 
Peridinese, four Flagellatse, sixt^n Myxophycese. A. G, 
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Reproduction of Gladophora.— E. Marion Hiaams (“Note on tlie Life- 
History of Gladophora f^vesceviSi' Ann, Bot,, 1931, 45, 533-4) . Ripe sporangia were 
common on a sample of Gladophora flavescens gathered in hracMsh water at Pooyl 
Yaaishe on the south-west coast of the Isle of Man in March, 1930. The released 
zoids settled after swimming for some twenty minutes, mostly without fusing ; such 
fusions as were observed took place usually between pairs, but occasionally three 
would fuse end to end. When fixed and stained the material revealed that nuclear 
division had taken place in specimens fixed between dusk and midnight. As 
already shown by Schussnig in 1928 and 1929, so here also it was found that two 
generations, morphologically similar but oytologically distinct, occur closely 
mingled in this species, the vegetative nuclei of the diploid plant having twenty-four 
chromosomes and those of the haploid plant twelve chromosomes. On haploid 
plants no reproductive organs were found ; but on diploid plants sporangia were 
usual, and permitted a study of all the phenomena of reduction division. As to the 
behaviour of the spores after release, the writer discusses the significance of the 
occurrence of a small percentage of fusions amid the crowd of asexual zoospores. 

A. G. 

Crystals in Gladophora. — ^E. Chemin (“ Les cristaux proteiques chez quel- 
ques especes marines du genre Gladophora” Compt. Rend, Acad. Sci. Paris, 1931, 
193, 74:2-5, 1 fig.). An account of the proteid crystals observed in the sap of 
Gladophora proUfera, G, pelludda, and G. rupestris. The crystals are regularly 
tetrahedrie in C. pdlucida, and cubic in the other two species. They were found 
in all the cells of all the specimens examined at all times of the year ; but they were 
never found in other species of Gladophora. Microchemical tests applied under the 
microscope show the crystals to be of proteid nature. How these crystals are 
formed and what part they play in the life of the cell is a matter of speculation. 

Mougeotia. — ^V iktor Gzubda (“ Ein neuer, eigenartiger Kopulationsablauf bei 
einer Mougeatia {M. oedogonioides Czurda),’’ Beih, z, Bot, GeMralbl., 1931, 48, ii. 2, 
286-90, 2 figs.). Description of the peculiar conjugation of the filaments of 
Mougeotia asdogonioides from Tibet. The zygote soon becomes walled ofi and dis- 
connected from the parent cells, and is surrounded by a thick gelatinous envelopCi^ 

A. G. 

Zygnetnales.- — ^Viktor Czurda (“ Zur Morphologie und Systematik der 
Zygnemalen,” Beih. z, Bot. GentralM., 1931, 48, ii. 2, 238-85, 17 fi^.). A discussion 
of the various characters available for the definition of species of Zygnemales, 
derived from the vegetative cells and from the conjugating cells respectively. The 
essentials of a complete diagnoM are indicated ; and a new grouping of the members 
of the Zygnemales is considered. A. G. 

French Siphonales. — G ontran Hahbl (“ Chlorophycees des odtes frangaises,'’ 
ifet?. Algokg,, 1931, 5, 383430, 1 pL, 14 figs.). The Siphonales of the French 
coasts are here monographed, ^d comprise Bryopsis {9 spp.), Pseudohryopsis (1 sp.), 
Derlesia (3 spp.), Fseudochiorodesmis (1 sp,}, Peni^us (1 sp.), IJdotea (2 spp.), 
Edimeda (1 sp.), Godium (6 spp.), Caulerpa (3 spp.), OslrMum (1 sp.), Vaucheria 
(6 spp,). The families, genera, and species are described, keys are provided, and 
many the plants are figured. A. G. 

French Siphonocladales.— G ontran Hakeu (“Chlorophycees des cdtes 
Beo, Alg<^,, 1931, 6, 9-73, 18 figs.). A monograph of the French 
Siphosocladales. This order is divided into six families by Borgesen : Valoniacese 
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(Halicystis, Vcdonia), Boodleaceae {Gladophoropsis\ Aiiad 7 omenace 8 & {Microdictyony 
Anadyomene), Cladophoracese (Cladophom, Wiizocloniumy Chcetomorpha, Lola, 
Urospora), Siplionocladacese (SipJionocladtis), DasycladacesB {Basycladusy Aceta- 
hularia, Cymopolia), Siphonocladus lias mt yet been found on the French coasts. 
The following genera are represented by one species each : Ealicystis, ChdophoropsiSy 
Microdictyon, Anadyomemy Basycladusy Acetcdmlana, Cymopolia. Vahnia and 
Ehizoclonium by two species each ; ChcEiomorpha and Lola by three ; and Urospora 
by four ; while Cladophora has been treated in another paper. The Ulvales are 
also monographed here, and comprise five genera : Vim (3 spp.), Monostroma 
{3 spp.), Enteromorpha (8 spp.), Capsosiphon (1 sp.), Percursarm ( 1 sp.). A. G. 

Lemanea. — Geoeoe F. Atbxetson (“ Notes on the Genus Leimnea in North 
America,’’ Bot. Gaz.y 1931, 92, 225-42). A posthumous paper on the American 
species of Lemaneay upon which Prof. Atkinson was at work for two years before his 
death in 1918. All his collected material and notes are deposited in the Cornell 
University herbarium. The first scientific study of the genus was Sirodot’s paper 
in the Annales des Sciences Naturelles, Bot., ser. Y, 16, 1-95, in 1872. The present 
account contains eight species and six varieties with distribution in North America 
and critical notes. A new species and a variety are described. A. G. 

Porphyra Spores. — ^Piebeb Dangeabd (“ Sur le developpement des spores 
chez quelques Porphyra/^ Travaux Cryptogamigues dediees d Louis Mangifty Paris, 
1931, 85-96, 6 figs.). An account of some experiments in the cultivation of spore 
of Porphyra- Garpospores, the product of the fertilized egg, germinate by putting 
out a filamentous apparatus like a protonema ; after some months one of its cells 
becomes charged with granular material, divides, and forms a pluricellular bud, 
which most probably is the beginning of a Porphyra frond.' Asexual spores are more 
rsore ; their germination is much more rapid and direct. A. G. 

Nemalion Spores . — . Ohemin Influence de la lumike sur le developpement 
des spores de Nemdion muUifdum J, Ag.,” Travaux Cryptogamiques didiees d 
Louis Mangin, Paris, 1931, 6^9, 2 figs.). An account of some experiments made 
in the cultivation of the spores of Nemalion multijUum ; the eSect of diffused light 
and of total darkness upon the germination of the spores is described, as also the 
effect of darkness followed by brief illumination. The conclusion reached is that, 
despite the vast output of spores, few germinate successfully. Many are killed hy 
bright sunshine ; many become covered by mud and die fiom lack of light. 

A, G. 

Platysiphonia. — ^Feedebik Boegesen Sur Plaiysiphonia nov. gen. et sur 
les organes mfies et femeUes du Plaiysiphonia miniaia (Ag.) nov. comb, {^rcomema 
fniniaia (Ag.) J* Ag.),” Travaux Cryptogami^es dedies d Louis Manginy Paris, 
1931, 21-9, 5 figs.). A description of Plaiysiphonia, a new genus, bas^ on what 
was previously Imown as Sarcomenia miniaia J. Ag. The development of the 
androphores and of the procarp is described and figured from pickled material. 

A. G. 

Cteaosiphonia.— J. FEiiDiiANN (“ Le Ctenosiphonia hypnoides (Welw.) 
Schmitz sur la Cdte Basque,” Bev, Algohg.y 1931, 5, 431-2). Gimosiphonia 
hypnoidesy a rare alga previously recorded from Lisbon, Tangier, Gijon, and Guernsey, 
was found by the author at Cape Figuier, where it clothes the rocks in the zone of 
Fucus plaiycarpusy and grows in full sunii^t, thereby dMermg horn Gdidium 
pusdlum var. puhinaiumy which prefers shaded rocks, vertical surfaces, or grottoes. 

A. G. 

6 _ 9 . 
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Galls on Floridese. — C hbmin (“ Sur la presence de galles chez quelques 
Eloridees,’’ Em. Algolog., 1931, 5, 315-25, 1 pL, 3 figs.). Tlie author has previously 
described the structure of galls found on Cystoclonium ^uvpuTdscens / and now he 
gives an account of the galls found on Gracilaria confervoides, which he figures and 
describes, and shows to be due to the action of bacteria, as yet undetermined. 
Similar galls on Bonnemaisonia asparagoides were investigated, but no bacteria 
were found in them. A. 6. 

Melobesia. — ^M me. P. Lemoine (“Sur Texistence dans la Manche d^une 
Melobesiee Mediterraneenne {LitJiojphyllum (?) Notarisii Duf.),’’ Rev. Algolog., 1931, 
6, 81-5, 1 fig.). An account of a Melohesia found at He de Brehat on the north 
coast of Brittany far removed from its usual province along the Mediterranean 
coast and in North Africa. It was referred to Goniolitlion by Foslie, but its structure 
is peculiar and shows it to be allied to a small group of tropical species at present 
included under A. G, , 

Rhodymeniales. — H arald Kylin (“ Die Florideenordnung Ehodymeniales,’^ 
Lunds JJniversitets Arssknft, 1931, N.F. Avd. 2, 27, Nr. 11, 1-48, 20 pis., 8 figs.). 
A monograph of the Rhodymeniales. The family Rhodymeniaceae is divided into 
three sections: (a) Fatjohe^, containing Biridera (2 species), Gloioderma (6), 
Fauchea (3), Leptofauchea (new genus, 1 species), Fauckeopsis (new genus, 1 species) ; 
(6) Rhodymeniejb, containing Chrysymenia (6), Gryptarachne (new genus, 3 species), 
Schousb. ms. (1), Agardhinula (1), Erythrymenia (3), Erythrocolon (1), 
Cwhrthmm (3), FryeeUa (new genus, 1 species), Botryocladia (new genus, 8 species), 
Gbiosaccion (1), Leptosomia (2), Bhodymenia (16), Dendrymenia (1), Epymenia (4) ; 
(e) HYMENOCLADiB.aB, Containing Hymemciadia (11). The other family, 
Champiaceas, is divided into two sections : (a) LpMBNTA3EaEiB, containing Lomentaria 
(14) ; (6) CHAMPiE.aB, containing Ghampia (14), Ghrysodadia (6), Gastroclonium (3). 
Critical notes upon a number of algas of uncertain position are added, and are followed 
by a discussion of the afSnities of the genera of Rhodymeniales. A. G. 

Adriatic Algae. — A chille Forti (“H contribute di Maria Selebam De 
Cattani agli studi delle alghe marine, e di certe sue raccolte conservate a Venezia. 
Stttdi di nomenclatura,^’ Atti R. Istiluto Vemto, 1930, 89, 1029-40). An account of 
the algological work of Maria Selebam, bom at Spalato in 1789, died 1870, wife of 
Domenico de Cattani ; she collected many algae at Zara in Dalmatia and Pago, a 
Croatian Island, and was in correspondence with J. G. Agardh, F. Hauck, Ardissone, 
and other algologists. She appears to have issued some sets of her algae. Two of 
these have b^ studied, and in a series of tables eighty-five of the specimens are 
cited under the coEector’s names with the modem names displayed opposite in a 
parallel column, and with some interspersed notes. A. G. 

Algerian — Jean Feldmann (“ Contribution h la Flore algologique 

marine de TAlg^rie, Les Algues de Cherehell,” Btdl. Soc. Hist. Nat. de VAfrique du 
Nofd, 1931, 22, 179-254, 6 pis., 8 figs.). A list of 217 marine algae collected at 
CSrerchell, about 60 miles west of Algiers, in the course of nine months’ investigation ; 
and another month was spent at Algiers. As a result 16 Myxophyceae, 35 Chloro- 
phycesB, 46 Phaeophycese, and 120 Ehodophyceae, are record^, yielding an addition 
of 47 species and 4 varieties to the Algerian marine flora ; 7 species and a variety 
are new to science. Chapters axe added upon the waters studied, the types of 
v^etation found on expo^ and on sheltered rocks at various levels, in rock pools, 
etc., and the difierenPes noted between the Algerian marine flora and that of the 
sostib coast of France. A. G. 
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Uruguay Algae. — ^Mabshall A. Howe Notes oa tiie Algse of Uruguay,” 
Bull Torrey BoL Chib, 1931, 57 (1930), 605-10, 1 pL). A list of twenty-two 
Uru^ayan algse collected by Dr. ilorentino Felippone mostly in sea water. 
CaMithamnion Felippon&i is a new species. There appears to be no previous list 
in published literature. A. G. 

Brazilian Algae. — ^Wm. Eandolph Taylor A Synopsis of the Marine Algse 
of Brazil,^’ Rev. Algolog.^ 1931, 5, 279-313). An enumeration of the algse hitherto 
recorded for the coast of Brazil amounting to 13 Myxophyceae, 93 Chlorophyceae, 
60 Phseophycese, 195 Ehodophyceae, and 5 of uncertain position. Such species 
as are open to any doubt are marked with a query. Some notes on the temperature 
of the waters of the South Atlantic are. given. The Brazilian algal flora is of 
decidedly tropical character and of kin with that of the West Indies. The most 
active collecting has centred round Pernambuco, Bahia, and Eio de Janeiro ; to 
the south of the last-named place there is a sharp decrease of species. Lists are given 
of the deep water algse dredged ofl Pernambuco, Abrolhos Islands, and Cabo Frio, 
The list is intended as a preliminary catalogue ; the material of the older authors 
needs to be re-examined in the light of modem knowledge. A. G. 

Japanese Algse. — ^Yukio Yamada (“Notes on Some Marine Algse from 
Yokoska (Japan) determ in ed by Dr. Hariot,” Rev. Algolog., 1931, 6, 1-7). A series 
of critical notes upon the algse collected at Yokoska by Savatier, sent to P. Hariot 
of the Paris Museum for determination, and published in Mem. Soc. Soi. Nat. 
Cherbourg, 1891. A. G- 


Fungi. 

Phytophthora on Leeks. — C. E. Forster (“ The White Tip Disease of Leeks 
and its Causal Fungus, Phytophthora Porri n.sp.,” Trans. & Proc. Bot. Soc. Edin., 
1931, 30, 257-81, 3 text-figs., 1 pL). This disease has of late become of importance ; 
it has been characterized by growers as “ White Tip.” Examination has shown it 
to be due to the fungus Phytophthora Porri n.sp. The symptoms of the attack are 
as the name indicates — ^the discoloration of the leaf-tips and the presence of water- 
bogged areas in the tissues. The parasite, it has been found, grows saprophyticaily 
in the soil, produces conidia in the open, and these are evidently blown on to the 
leaves of the leek. The fungus has been thoroughly examined and described, and 
also contrasted with other known species such as Ph. infestans. The relations of 
growth to temperature, medium, etc., are discussed. A. L. S. 

Cytological Study of Synchytrium endobioticum.— E. Kohler (“Zur 
Biologic und Cytologie von Synchytrium endobioticum (Schilb.) Perc.,” PhyUAog. 
Zeitschf.y 1931, 4, 43-55, 17 text-figs.). In this study of Potato wart-disease, 
Kohler gives a detailed account of the copulation of the gametes, as observed by 
him under the microscope. In a drop of water the gametes, potentially male or 
female, (mngregated in groups ; more than two may be fused to form the zygote. 
During this time the intrusion of a speck of vaseline into the drop was sufficient to 
stop the process by scattering the group, and the male gamete were changed to 
female. . Normally only two gametes fused, their cilia disappeared and they became 
surrounded by a plasma membrane. The zygotes pierce the potatoes and enter the 
cells. It is supposed that some attractive substance draws th^ to ibe potato 
surface. The writer describes, as far as could be observed, the nuclear fusion 
within the zygote, the further behaviour within the plant cdl, and the growth in 
size of the invading zygote, with the division that followed. A. L. S. 
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Notes on Peronospora. — C. Hammarlund Eleinere Mycologische Notizen 
II/* BoL NoUf 1931, 5, 329-3). Hammerlund has given a description of an unusually 
large Peronospora Brassicw specimen on Baphanus satims f. radicula. It grew on 
leaves, leaf-stalks, and flowers. When it occurred on the tubers that had emerged 
above the soil, it reached unusual proportions — the conidiophores a height of 7-800/^, 
and the conidia also larger than usual, on leaves the sizes were equally large. 
Oospores were abundant and of normal size. The author, however, sees no reason 
to question its affinity with P. Brassicce. A. L. S. 

Study of Sorodiscus. — ^W. B. Ivimey Cook The Life-History of Soro- 
discus radidcolus n.sp.,*’ Ann. Mycol.y 1931, 29, 313-24, 2 pis., 2 text-figs,). This 
organism, a member of the Plasmodiophoracese, was found causing tumours on the 
roots of Gymndropsis pentapJiylla in S. Africa, collected by Dr. E. M. Doidge. The 
earliest stage was a small uninucleate plasmodium ; as growth continued the 
nuclei increased, but not to any large size ; the nuclei and the method of division 
have been described as well as further characteristics of development which agree 
with Borodisms. It diflers from other species of that genus in the spore balls, with 
the number and size of the spores. The new species is fully described. A. L. S. 

Study of Sporodinia. — B. E. D. Baker (“ Observations on the Conditions 
for Spore Formation in Sporodinia grandis Linbr./* Neio Phytologist, 1931, 303-16). 
The author has made cultural studies of spore formation in this fungus in order to 
examine the external conditions that influence reproduction, especially temperature, 
humidity, and the nature of the medium. Low temperatures he found were more 
favourable to the formation both of sporangia and zygospores, though both grew 
in a wide range of cold or heat. Humi&ty had no marked efiect. The composition 
of the media was important in determining whether sporangia or zygospores would be 
formed; the concentration of the medium, low in carbohydrate but high in the 
nitrog^ous constituent, resulted in the formation of zygospores. Thus, it has been 
proved that concentration as well as composition of the medium is important. 

A. L. S. 

Study of Mouascus. — ^Elaine M. Young The Morphology and C3rtology 
of Monascus ruber,” Amer. Journ. BoL, 1931, 18, 499-517, 3 pis.). Considerable 
attention has been paid to the development and systematic position of this somewhat 
obscure fungus. It is now considered to be an Ascomycete in the family Aspergil- 
lacesB. Young has worked out by means of cultures the stages in mycelium 
formation and the development of the fruiting bodies. An early fusion of antheri- 
dium and trichogyne, which arise from the same hypha, has been followed ; nuclear 
migration occurs from the male to the female organ and through the trichogyne 
into the ascogonium. From the ascogonium arise the ascogenous hyphse which 
become septate, the terminal second or third cells may form asci. The division of 
tli^ nuclei and formation of spores are described ; the ascus walls jSnally degenerate 
leaving the ascc^pores free in the peiitheciai cavity. A. L. S, 

The Ast^rineae. — G. Arnaub (“ Les Asterinees. — ^VII.,*’ Ann. Crypt. Exot., 
1931, 4, 74r-97, 6 pis.}. Amaud states that little attention has been paid to these 
groups of fungi which are very numerous in the French Colonies. In the first part 
of the paper, devoted to classification, he arranges the difierent tribes. Dnder the 
headii^ Folystomell4es Warding he places the two more truly asterine genera 
BeMmiima Am. and Asierina L4r., and has given an account of them. The genera 
represented on the plates are : MaurodotJie^la, Seynesiopeltes, Myiocopron, Poly- 
stemdh, He^nina, and Asierina. A. L. S. 
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Helvella puUa. — E. Ulbbich (“ Eehdla fulla Holrosk [H. Klotzschiana Corda) 
ans ScUesien,” Notizhl. Bot, Oart, und Mu$. zu Berlirb'DaMem, 1931, 11, 248-51), 
This somewhat rare fungus has recently been found in Silesia, and XJlbrich takes 
occasion to describe it and to compare it with allied species. It attains a height of 
about 10-18 mm. ; the head is dark brown, and the base of the Silesian specimen 
was covered with a floccose mycelium determ i ned as Hyfochnus cermnus similar 
to what is found on other Edvellos. By a comparative study E, Klotzachiana has 
been recognized as a synonym, the variations between the species being an efiect of 
age, etc. A. L. S. 

Notes on Hypoxylon Species. I-— Jotian H. Miller {Ann. Crypt, Exot,, 
1931, 4, 72-3, 1 pL). Miller has written these notes in order to clear up the con- 
fusion that has arisen over the annulate group of Hypoxylons; that is, of E, 
stygium and its associates now reckoned as synonyms. The stroma originates as a 
thin reddish-brown layer becoming at maturity hard, carbonaceous, and shining 
black. A. L. S. 

Study of Pleospora. — Ellis (“ Some Experimental Studies on Fkospora 
herbarum (Pers.) Eabenh.,” Trans. Brit. Mycol. Soe., 1931, 16, 102-14, 1 pi.).- The 
fungus was taken from plants of Euphorbia ParoLias, but is common on many other 
plants. The growth and fructification were carefully followed on artificial media 
of varying ingredients, the response of the fungus to these media was carefully 
noted. It was found that nitrogen content was of less importance than carbon. 
Carbon controls the pigmentation, and to a large extent the formation of primordial 
myoelia. The richer the media the more perithecia are formed, but there are fewer 
in an acid medium. Zonation is pronounced in this fungus, and is caused by alter- 
nations of temperature. Saltation occurred in the cultures as a white non-fertile 
strain either in sectors or in small tufts ; this strain retains its character in cultures. 

A. L. S. 

Sex in Ascobolus. — ^E. Silver Dowdikg (“ The Sexuality of Ascoholus 
stercorarius and the Transportation of the Oidia by Mites and Flies,” Ann, jBoi., 
1931, 45, 621-37, 1 pi., 10 text-figs.). The oidia of this fungus were first observed 
by Claussen in the form of chains produced on the mycelium derived from an 
ascospore. He cultivated them for many generations without securing any 
apothecia. In this study Silver Dowding has given the results of culturing oidia 
from difierent sources. Two days after pairing the resulting mycelia had fused to 
form a netted compound mycelium on which finally fruit-bodies were formed. It 
has been thus proved that the aseospores and also the oidia are unisexual, and only 
by pairing a + and a — body can there be fruit production. She has also proved 
by observation that mites and ffies creeping over the As(xMus transpoart aseospores 
and oidia to those of an opposite sex, possibly wind may also aid in the distribution. 

A. L. S. 

Sexuality in Yeasts. — k. Guilliermond (“ Recherche sur THomothallisme 
chez les Levures,” Beo. Gin, Bot., 1931, 43, 49-86, 6 pLs., 10 text-Sgs.). In yeasts 
there is copulation between cells previous to ascus formation. The author has made 
a series of observations on the nature of the fusion cells. He concludes that these 
two cells are homothallic, and that fusion takes place generally between cells from 
the same origin in the ascas, either immediately after formation or after successive 
divisions. In Saccharomyces Ludmgii, however, he finds that the four nuclei in the 
ascus may be two -j- and two — ; they fuse within the ascas itself, and that may 
indicate some heterothaliism. A. L. S. 
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Nuclear Division in the Ascus.— M. et Mme. P. Moreau (“ Existe-t-il 
tme double reduction chromatique ehez les Ascomycetes/’ Rev, Gen. Bot., 1931, 
43, 465-73, 3 pis.). After a renewed study of this much debated question the 
authors have restated their view that there is no double fusion and no double 
reduction division in the ascus — ^thus they believe that they have substantiated 
by a careful enumeration of the chromosomes — eight double chromosomes in the 
first ascus division, thereafter eight single chromosomes (in Aleuria vesiculosa and 
HdveRa oris fa). As to Pyronema confiuens they contend that there axe twelve 
haploid chromosomes in the nuclei of the ascus in that species, and that there has 
not been double fusion during the life history. A. L, S. 

Temperature and Fusarium Infection. — Jean Dufrenoy et Melle Th. 
pRiiMONT Influence de la temperature sur les reactions du mais k Tinfection 
fusarienne,’’ PJipopaih. Zeitzschr., 1931, 4, 36-41, 5 text-figs.). This research has 
reference to the plant changes that occur at low temperatures, and the efiect on 
parasitic infection. On the remains of diseased Maize plants the writers were able 
to determine Fusarium graminearum. Growing plants were infected and their 
tissues examined. They found that phenol compounds were not present in infected 
or neighbouring cells, while in healthy cells these compounds were easily detected ; 
they concluded that the presence of phenol was an important protective agent. 
They have further proved that these compounds were naturally formed at high 
temperatures and were absent at low temperatures, thus exposing the cells to the 
entrance of the fungus hyphae. A. L. S. 

Saltation in Stemphylium.—MAROARET A. Brett (“Cyclic Saltation in 
Stemphylium,^^ Brit. Mycol. Soc., 1931, 16, 89-101, 1 pi., 4 text-figs.). The author 
of this paper has had Btemj^yUum under culture observation for two years. It 
was noted that on dilute media, while the plate was mainly occupied by a feebly 
sporulating mycelium, there were also formed bands where dense heads of spores 
were produced. Cultures from the feebly sporing areas gave rise to slow growing 
colonies in which chains of spores of AUemaria type occurred. Sub-cultures from 
these have given rise to occasional AUernaria forms, while renewed cultures have 
produced colonies of spore-chains (AUemaria) though Stemphylium spores also occur 
in every generation. In capacity for germination and rate of germinating the other 
spores from densely sporing mycelium are the more inferior product. A. L. S. 

Study of Helmindiosporitim. — M. Mitra (“ Saltation in the Genus Edmintho- 
sporium/^ Trans. BrU. Mycd. Soc., 1931, 16, 115-27, 1 pi., 3 text-figs.). Cultures 
of eight forms or species of Edminih^sporium collected in India were undertaken by 
Mitra at the Imperial Institute, New strains arose during the course of the cultures 
as sectors or as cdonies (isolated patches). From both types saltants were pro- 
cured by culture. The changes inherent in these saltants are : (a) Macroscopic 
characters, intensity of sporoiation, etc,, but so variable that no taxonomic value 
can be ascribed to them. (6) Microscopic variation in dimension and septation of 
spores, shape, and colour being fairly coimtant. (c) A considerable range of parasitic 
vigour in saltants of the species E. sativum. A full account is given of methods and 
of the efiect of varying media and of temperature. Mitra records forty-eight 
djsfect strains resulting feom his cultures — ^these all difiered more or less from the 
par^t forms. A. L. S. 

Stoly of Rust Infection. — Jakob Eriksson (“Phj^opathologisehe Mit- 
H.,’’ Arhiv. for Bot.^ 1931, 33, 1—18, 6 pis., 4 text-figs.). Eriksson dis- 
cusses two types of rust growth in tte paper. (1) The growth of the hypha after 
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inoculation in Piccdnia Malvacearum, He follows the development of the germina- 
tion hypha into the cells of the host plant ; he indicates also the influence of the 
invading fungus on the contents of neighbouring cells resulting in the conjunction 
of cell plasma and fungus to form a mycoplasma. He finds the same mycoplasma 
formation in the cells of Ribes spp. invaded by Pucdnia Ribis. Eriksson kept 
branches of the Riies under observation during the winter and noted the growth 
of a new branchlet thickly covered with pustules of the rust. He finds that the 
infection in this case must here be due to an inner mycoplasma, the symbiotic 
union of the protoplasm of the cell and the fungus plasma of the parasite, and that 
the cells of the Ribes branch was full of this substance. A. L. S. 

Study of Rust Infection.— 6. Gaszner and W. Straib (“Zur Erage des 
infektionstypus Yon Pucdnia triiicina'Etikss.,^^ Physiolog. ZeitscL, 1931, 4, 57-63, 

1 pi.). Pucdnia tritidna was considered to be constant in its power of infecting 

wheat with rust disease. The authors by various experiments have proved that 
it is subject to the influence of temperature. They have proved that certain wheats 
considered as entirely resistant may be infected by rusts in low temperatures, and 
> that among wheats of variable infective character there may he kinds that resist 
the disease even at low temperatures. A. L. S. 

Overwintering of Melampsora. — ^PrERO Scabamella ("* SuUo svemamento 
delle MdampsorcB dei Solid in alta montagna,” Nuouo Oiorn. Bot. Ital., 1931, 38, 
538-40). Scaramella reports his observations on the renewal of rust growth on 
willows which were ail infected year after year by the same Mdampsora^ He has 
concluded that the mycelium overwinters on the branches, and reappears on the 
leaves. A. L. S. 

Sexuality in Rusts. — J. H. Cbaioie An Experimental Investigation of 
Sex in the Rust Eungi,” Phytopaihologyy 1931, 21, 1001-40, 14 text-figs.). The 
author has given here a complete account of his investigation to the function 
in rusts of the pycnia and as to the development of ascidia. He states the problems 
to be solved, and the attempts of 'previous workers to discover the interrelation in 
rusts of the diflerent stages of development. He then proceeds to describe his 
methods of work — ^the instruments, and the manipulation of his tools, and finally 
gives the successful results which have cleared up the life-history and the important 
part played by the seemingly useless pycnia. He experimented at first with 
Pucdnia graminis, later with P. Edianthi, and he was successful in proving that 
the teleutospores give rise to sporidia of difierent sex. These germinate on the 
host-leaf and give rise to pustules either + or — that is, of two different sexes. 
The pustules, or pycnia, produce sporidia involved in nectar, and a union between 
those of two pustifles (+ and — ) ^es place by close association on the leaf or by 
the action of mites, etc., distributing the sporidia. Where the resulting fusion 
takes place aecidia are developed. Various other aspects of the qu^tion are also 
i^dealt with ; and there is a very complete list of literature. A. L. S. 

^\5pnosporidial Culture of Rusts. — ^Dorothy Ashworth (“ Pucdnia Mol- 
uaceamm in Monosporidial Culture,” Trans. BrU. Mycol, Sbc., 1931, 16, 177-202, 

2 pis., 7 text-figs.). This rust is “ short-cycled ” without pycnidiospores in the 
life-cycle. The host plants Malm and AUJima were succerfully infected by sporidia, 
and the whole process of further development has been foEowed by the author — 
the inoculations were made both with one and with a numW of sporidia, the time 
taken by the fungus to develop varied with the temperature. The sporidium was 
observed to secure entrance to the host-cell by a fine penetration hypha at the tip 
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of a germ tube. This primary infection bypba becomes septate, forming four uni- 
nucleate cells, eaci. of wbicb puts out a bypba tbat gives origin to tbe vegetative 
mycelium. From tbe mass of mycelium formed, certain branches are formed 
with ciub-sbaped end cells ; tbe change to tbe diplopbase condition is efEected at 
this stage by nuclear division or by nuclear migration, and arises more than once in 
a sorus. Each binucleate cell divides into a stalk cell and an upper cell wbicb, by 
division, forms tbe two-celled teleutospore. On germination of these spores a 
promycelium is formed, and a return is made to tbe baplopbase stage. A. L. S. 

Study of Uromyces.— E rnst Gaumann tieber die Biologie des Uromyces 
Rumicis — I.,” Ann, Mycd., 1931, 29, 399-405). Gaumann has made a cultural 
study of Uromyces on Rumex ; there has been confusion between two species, 
TJ, Rumicis and TJ, Acetoscs, now proved to be distinct ; tbe former showed greater 
difierence in its parasitism of tbe host plants, while U, Acetosce invariably infected 
strongly tbe four host species that were tested : Rumex arifoUus, R, myrtiftorm, 
R. Acetosa, and R, Acetosella. A large number of different Rumex species were 
infected more or less by U. Rumicis, A. L. S. 

Tilletia Tritici on ^gilops. — I. Eeichert {Trans, Brit, Mycol, Soc., 1931, 
16, 133-35). Reichert gives an account of infection experiments with Tilletia 
Tritidy tbe bunt of wheat. A similar experiment by Vavilov bad resulted in tbe 
infection of two species of tbe genus, a tbkd M. ovata being unaffected. Reichert’s 
infected seeds of nineteen species ojE MgUofs including tbe three used by Vavilov, 
with tbe result tbat only M, ventricosa took the disease. The method employed was 
to de-bull tbe seeds and shake them in a container with bunt spores. The seeds 
were sown and watered with results given above. A. L. S. 

New Entyloma. — ^Tr. SIvxtlescu (“ Bin neues Entyloma, ErUyloma Leontius 
Sbvul.,’’ Ann, MycoL, 1931, 29, 398). Skvulescu notes tbat this member of the 
UstikginesB is tbe first to have been observed on a species of BerberidacesB, Leontice 
aUodca, It was found in Eoumania, and was characterized by tbe round or 
ellipsoid spots of a brown colour on tbe leaves. A diagnosis of tbe new species is 
given. A. L. S. 

Study of Uromyces. — S. L. Ajbekar and S. A. Parandekar (“ Observations 
on tbe Life BQstoxy of tbe Rust Fungus Uromyces species on Jasminum rmtaharicuin 
and its relation to Uromyces Eohsbni Vize on J osmium grandijlorum^^ Joum, Ind, 
Ba, Soc., 1931, 10, 195-204, 2 pis.). By culture studies wMcb are described at 
length tbe authors of the paper have been able to prove tbat tbe Uredo on J asminum 
malabaricum is unrelated to tbe Uromyces on tbe same host. Another species, 
Uromyces Eobsoni Vize, is also found on Jasminum malcdmicum and on J, grandi- 
; it produces secidia, telentosori, and these are described, but are un- 
connected with the other Uredo, a rust-fungus that occurs in tbe uredo stage alone. 

A. L, S. 

liber Ghiysomyxa Ramiscbise Lagerh.— E. Ulbrich (Notizhl Bot, Oart. 
und Mus, m Berlin-DoMem, 1931, 11, 25A-61). Ulbrich publishes critical notes 
on this somewhat rare northern fungus recently found in tbe sea-coast of Pomerania, 
on plants of Ramisdiia. A full account is given of their occurrence in other lands, 
more^peciallyin Alpine and Arctic localities, where it is usually found. A, L, S. 

Stpdy of Sxmxts. — -W erner Huma (“ tieber den EMuss der Tempera fcur 
aaf die Eeimung und Gescblecbtverteilxmg bei Biandpilzen,’’ ZeiischHfifm Botanih, 
1931, 24, 529-77, 26 text-figs.). T3ie author gives a general sketch of what is 
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known about spore germination and cytology, and then describes bis research 
methods and gives an account of germination as observed by himself. The tempera- 
ture — ^the main object of the research — ^was constantly observed from 1® to 35° C. 
For Ustilago Avence the highest percentage of germination, 98 p.c., was at 20°, for U. 
Hordei the highest, 99 p.c., was at 10°. Germinations of other species are also 
recorded, and these results are compared and criticized. The results observed as 
regards nuclear division in all stages are set forth ; the diploid nucleus passes from 
the spore into the promycelium, two divisions give a four-ceiled mycelium. The 
view that a reduction division took place in the first division is not always correct. 
Hiittig has found that it depends largely on temperature. The reduced nucleus 
possesses two chromosomes. A long list of literature bearing on the subject 
follows. A. L. S. 

Critical Notes on Agarics. — Konrad Notes critiques sur quelques 
champignons du Jura,” Bull. Soc. Mycol. France, 1931, 47, 129-48). The author 
publishes a revision of nomenclature and descriptions of a number of weU-known 
Agarics belongmg to the genera Cdlyhia, Mycena, Tricholoma, and Clitocyhe, with 
complete diagnoses, and with biological notes and justification for the changes in 
determination. A. L. S. 

Notes on Russula chameleontina.— Jaeoslav Zvara (“A propos de 
Bussfda ^kamdeontina Fries,” tom. cit., 149-56, 2 col. pis.). The author finds that 
two different sp^ies of Eitssula are included under the above name. He gives 
the records in literature, and he has also provided critical descriptions, and has 
discussed the synonymy of the species. A. L. S. 

Notes on Marasmius. — ^Jxjles Favrb Le marasme du houx, Marasmius 
(Androsaceus) Eudsoni/’ Schweiz. Zeitsch. PUzIcunde, 1931, 9, 133-44, 1 text-fig.). 
The whole publication discusses various aspects of fungus study and fungus collect- 
iug. Jules Favre gives special notes (136-7) on the Marasmius of holly, M. Hudsoni, 
easily recognized by the cystidia, rather stiE and brown coloured hairs that occur 
on stem and pileus. It is a winter or late autumn minute species, and rather rare 
in Switzerland. Favre also contributes notes on the Ivy Marasmius (137-8), 
M. {Androsaceus) epiphylhides, rather common in winter in the Haute Savoie, 

A. L. S. 

New Member of Corticiae. — Viktor Litschadeb (“ Glcsocystidium Sernan- 
deri Litsch., eine neue Schwedische Corticise,” Svensh. Bot. Tiisk., 1931, 25, 
435-7, 1 text-fig.). The new fungus was formed on decaying trunks of deciduous 
trees — Betulce, Fagi, and Quercrn — as also on trunks of Picea esxdsa. It has been 
examined and described by the author. The basidium is provided with four spores ; 
the hyphse have also distinctive characters. A. L. S. 

New Genus of Rbizopogonacese. — Carroll W. Dodoe (“ Alfova, a new 
Genus of Ehizopogonacese, with Further Notes on Leueogaster and Are-angdidla,"" 
Ann. Miss. Bot. Gard., 1931, 18, 457-63, 1 pL). The fungus described, a Gasteromy- 
cete, was found by A. Povah at Isle Royal, Lake Superior. Dodge outlines the evolu- 
tionary history of the gasteromycetes, noting characters that are primitive as regards 
peridium, gleba, spores, etc. The new genus Alpova, though mainly primitive, shows 
characters that are advanced, as, for instance, l5ie pseudopar^chymatous peridium ; 
the spores are small, ellipsoid, and brownish in the ma^. Ti^ ^)6cmiens were 
half buried in soil. Dodge adds notes of his study of type specimens of Leueogaster 
and Arcangelidla in European Herbaria. A. L. S. 
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Pol 5 ^raceae of Colorado. — ^Paul Franklin Shope (Ann. Mzss. Bot. Gari.^ 
1931, 18, 287-408, 39 pis.). In the introduction Shope describes the ecology of the 
district explored, with a division into zones : the Plains, Foothill zone, Montarie 
zone (up to 10,000 feet), the subalpine zone, and the Alpine zone, the latter above 
11,500 feet, or above timber-line, where few fungi are found. He gives the physical 
conditions of each of the zones ; the two extreme zones are poorest in pore fungi. 
Many other data are recorded — ^the species of coniferous and deciduous plants, 
with the prevailing temperature and moisture. There follows an account of 
Polyporacese with a classification of the family, nine genera in all. Synoptic 
tables are provided for each subdivision and, finally, a complete account of each 
species with its synonymy. All the species are figured on the fine plates of photo- 
graphic reproductions, and there is a full index to all the names mentioned in the 
text, A. L. S. 

Soil Fungi in Colorado. — L. Le Clero (“ Distribution of Certain Fungi in 
Colorado Soils,"’ PJiytojpatJiology, 1931, 21, 1073-81). The fungus content of thirteen 
soils of difierent physical conditions and supporting different crops was examined 
by Le Clerg. He determined thirty-one fungus species, which he lists under the 
many kinds of soil : sugar-beet sods, garden soils, corn-producing soils, alkali soils, 
subsurface, wind-blown, and cultivated sods. Alkali sods he found tended to show 
a reduced fungus flora, though Fusarium spp. were abundant there as everywhere 
else. Fungi were more numerous in cultivated sods, and their number was greatest 
in sods producing red clover, “ Species of Asp&rgillm and FenicilUum outnumbered 
all the other fungi isolated.” It was also noted that fungi were more scarce in 
deeper sods ; Ahiiia sfimsa and Fusarium spp., however, were isolated at a depth 
of 6 feet, in the subsurface ” soils. A. L. S. 

Evolutioii in Fungi.— W. B. Brierley (“ Biological Races in Fungi and 
their Significance in Evolution,” Ann. Affl. Biology, 1931, 18, 420-34). The 
occurrence of biological races in fungi is now generally recognized. Frequently 
there may, however, be no morphological difference ; the races very frequently 
distinguished only by their parasitic relation to the host-plant. Brierley has 
followed in successive cultures of Botrytis dnerea the changes due to different 
culture media. From the isolate (the first culture from a single spore) he indicates 
the origin of groups constituting a strain or race (Lotsy’s “ Jordanon ”), and within 
these races there may be physiological forms. The groupings of these various forms 
is next discussed. He looks on the Herbarium species type as merely a single 
phenotype of the races that compose the species. He believes that many simdar 
races, deemed species, occur in Hymenomycetes as, for example, in ArmtAaria and 
in Ascomyoetes, in Phycomycetes, and more especially in Fungi Imperfecti. 
He then passes on to discuss mutation — discontinuous variation ” occurring in 
single spore culture where, owing to genetic contamination, there may be an 
impure culture giving rise to impurities. Yariation may also arise from hyphal 
fusioiis of a somatic nature which are of common occurrence. In his cultures of 
Botipis dnerea he found no variation of specific rank. He concludes with a survey 
of p^ble evolutionary lines of development in fungi (as exemplified in the long 
cjcmtinued culture of Bdrytis) through grouping of ‘‘races” and physiological 

A. L. S. 

Ckypto^aixiic Floirai. — ^M. Maury (“ Floxuie cryptogamique de la Champagne 
cmywBe (Myxomyc^, Siphomyc^, Uredin4es et Ustilagin^es},” BuU. Soc. 
Myeol. Ffoneoy 1931, 47, 157—99). Maury has listed a large number of microfungi 
the above orders, with an additional order (Siytridiacess. The order 



BOTANY. 


93 


Mycomycetes includes Flasmodio'phora and SorospJicera as well as tlie Mycetozoa, 
He points out tiie difficulty in coflecting Cliytridiacese in tliat tKe host plant shows 
little evidence of attack, or the fungi may even be underground. The number of 
species — chiefly of Cladochytrium — ^is considerable. Under the order Siphomycetes 
are numbered Peronosporacese, Mucorini, and Entomophthoracese. Finally, as 
Basidiomyc^tes, he has listed Pucciniaceae and Ustilagineae. In each group are 
found a number of species ; locality and habitat are described. A. L. S. 

Micromycetes. — ^T. Eayss Contribution a la connaissance des micromycetes 
aus environs de Besse (Puy-de-Bome),” Bull. Soc. My col. France, 1931,47, 200-20, 
3 text-figs.). Eayss has made an important contribution to the knowledge of 
micromycetes in a region where the Biological Station of Besse gave every facility 
for laboratory examination of specimens. He gave special attention to Peronospora, 
giving microscopic details of the twenty-four species found by him during his 
sojourn. The wet, cold summer of 1930 had been favourable to the growth of the 
parasites. He determined a new species of Sphaeropsidese Diplodta Mangini, on 
leaves of Yhia Orolms. Many Uredineae are recorded, and a critical note on Puccinia, 
Fpilohii’-Mragoni Wint. is given witb a table of the spore measurements by six 
different mycologists. He includes Puccinia pulverulenta Grev. as a synonym. In 
all seventy-three species belonging to twenty-seven’ genera were found and 
determined, A. L. S. 

Colouring Matter of Penicilliopsis. — ^A dalbeet Bloohwitz (“ Ber Farb- 
stoff der PeniciUiopsis Solms-Laubach,” Ber. BmtscTi. Bat. GeseH., 1931, 49, 
319-23). Blochwitz found in this fungus that the colouring matter could be 
extracted by ether though not by alcohol, and gave a red reaction with potash. 
He gives notes on the effect of using chloroform and benzine. He comments on the 
dye reaction on silk and wool, and suggests that their strands contain substances 
that can associate with certain salts. A. L. S. 

Fungi on Pandanus. — O noeato Veeona (“ Nuovi Micromiceti su Pan- 
danacese,’’ Nuavo Giorn. Bot. Ital., 1931,38,534-37, 3 text-figs.). The fungi PAowwrfo- 
spora Pandani n.sp. and Phoma Pandani n.sp. were found on leaves of Pandanus 
pedunmlalus var. from Queensland, Australia. The leaves were dead, and neither 
fungus can be classed as parasitic. Full descriptions and figures are given, and 
also a considerable list of fungi known to occur on Pandanaceae. Another species, 
MacropJioma Pandani Berl. & Vogl., was found on the fruits of Pandanus 
odoratissinms. A, L. S-* 

Mycelial Infection of Liliacese. — G aelo Cappelletti (“ SuUa presenza di 
miceli nel tegumenti seminali di alcune liliacese e particolarmente nel genere 
TuUpay" Nuom Giorn. Bot. Ital., 1931, 38, 479-508, 5 text-figs.). Cappelletti gives 
the r^ults of seed infection by the mycelium of various fungi in the Liliaeeae* 
He describes the process of infection on the parts of the seed attached by the fungus. 
It was observed that though the outer teguments of the seed were invaded the 
• embryo remained intact, as also the reserve of endosperm. Attention was paid 
to the fungi represented ; Sderotium Tulipce, PeniciUium, Aspej^mus, Mucor, etc. 
A new species, Mycogone TuLipce, was isolated. The growth of the invading fungus 
was slow, and in view of its slow development and the sii^t influence on the life 
of the plant, the infection seems to represent a new type ’’ or aspect of fungus 
growth. A. L. S. 

Medical Mycology.— E hoda W. Benham {Phma coMiogem, an Excitant 
of Asthma. ; Some Observations on the Bevelopment and Culte^ Characteristics,’’ 
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Bull Torr. Bot. Club, 1931, 58, 203-4, 3 pis., 19 text-figs.). The fungus was obtained 
during the investigation of a case of asthma due to a fungus. Cultures were made, 
and the growth of fungus, the reaction to different media, and the development of 
the fruiting bodies are described. A pycnidium was found, and the fungus was 
identified as Phoma conidiogem Scimegg. In culture a hyphomycetous stage, 
AUemaria, was also developed. A. L. S. 

Medical Fungus. — ^H. Chaudhuri (“ Note on a Cordyceps horn Tibet, ’’ 
Trans, Brit, Mycol Soc., 1931, 16, 203-4, 3 text-figs.). Chaudhuri records the 
reception of a packet of Oordyceps {C. sinensis) from Eastern Tibet, used as a tonic 
by the Tibetans and the Chinese. Chaudhuri gives a description of the fungus 
which is known as the Chinese Plant Worm.’’ A note with a photograph by 
J. Ramsbottom is added on the same fungus, bundles of which were sent to the 
Botanical Department, British Museum, from Szechwan, N. China. A. L. S. 

New or Noteworthy Fungi. — ^Part XII. — ^W. B. Grove {Journ. Bot., 1932, 
70, 1-7, 1 pi.). A number of microfungi new to Britain are here fully described 
and classified. A new genus, DictyotJiyrium, a member of the Leptostromataceae, has 
been described with the species JD, Betulw, All of the species described belong to 
the order Sphseropsideae. A. L. S. 

Mycological Contributions. — ^F. Petrak ('* Mykologische Notizen,” XI, 
Ann, Mycol.^ 1931, 29, 338-97). Petrak reviews a large number of fungi mostly 
from Bidgaria ; many of them are new species, but mainly they are species con- 
sidered by Petrak as placed in wrong genera. AH are microfungi, either saprophytic 
or parasitic. The descriptions and notes are very full. A. L. S. 

Study of Hyphal Vacuoles. — ^Yvonne Cassaionb Origine et evolution du 
vacuome chez <][uelqxies champignons,” Rev. Gen. Bot,, 1931, 43, 140-62). After 
an historical account of the study of vacuoles in fungi, especially as to their origin, 
ffce author gives the results of her own observations — chiefly on the formation and 
movement of vacuoles in Saprolegnim and yeasts. She has concluded that their 
formation and their changes of position and form are due to the water content 
and movement of the cytoplasm in the cell. Her conclusions agree with those 
suggested by Guilliermond that vacuoles imj arise at any time, and are the result 
of changes in the protoplasm. A. L. S. 

Cotton Disease. — J. C. F. Hopkins Alternaria gossypina (Thiin.) comb. nov. 
Causing a Leaf Spot and Boll Rot of Cotton,” Trans. Brit. Mycol Soc., 1931, 16, 
136-44, 1 pL, 7 text-figs.). Hopkins describes the disease as it appears on the early 
leaves of Cotton in Rhodesia. An AUernaria develops and, at a later stage, a 
PhyUosticta, has been observed. Finafly, it ha^ been deternained as Alternaria 
gossypina (Thiin.) comb, nov,, and has been identified in microscopic characters 
witiL AUernaria macrospora, a similar disease in Nigeria and in Trinidad. 

A. L. S. 

Elm Tree Diseases.— Christine Buisman (** Three Species of Botryodiplodia 
(Saco.) on Elm Trees in the United States,” Journ. Am. Arbor. Harvard Univ., 1931, 
12* 2^96, 2 pis., 1 text-fig.). In the course of her researches on the European Elm 
Disease, the author paid attention also to Elm “ die-hack ” diseases in America. 
Frmn cankers caused by such diseases she isolated three different fungi, namely, 
Botryodiphdia mdorum, B. ulmieola, and B. hypodermia. She successfully 
ino^lated saplings with the spores, and in each case reproduced the fungus, though 
B. kjfpodermia was the only one that finally formed cankers. A. L. S. 
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Carrot Disease.— GtEORGE F. Weber Blight of Carrots caused by Sckrotium 
Rolfsii, with Geographic Distribution and Host Kange of the Fungus/’ Phyto- 
pathology, 1931, 21, 1128-40, 6 text-figs.). The disease shows itself by a yellowing 
of the old leaves, and was diagnosed as Sckrotium Rolfsii, a well-known and wide- 
spread parasite ; the author gives a list of 189 host-plants of the fungus, though it 
has not hitherto been reported on carrot. It mostly occurs in southern or tropical 
localities. An account is given of inoculation, and other tests to authenticate the 
parasite. A. L. S. 

Disease of Cotton Plants. — ^Walter N, Ezekiel and J. J. Tatjbenhaus 
(“ A Disease of Young Cotton Plants caused by Sckrotium Rolfsii/’ tom. ck., 

‘ 1191-94, 1 text-fig.). The incidence of the disease due to the Sckrotium has been 
reported previously, but the occurrence of the parasite on cotton is now proved by 
cultural methods and by artificial inoculation. A. L. S. 

Seed-Bome Diseases. — 'N. L. Alcook (“ Hotes on Common Diseases some- 
times Seed-Borne,” Trans, d Proc. Roy. Soc. EdM., 1931, 30, 332-37). A com- 
prehensive list of economic plants, the seeds of which require careful attention as 
they are disease carriers ; they are mainly the seeds of common farm food-plants, 
such as turnips and beets, beans, peas, and a series of forage crops. Flax and a few 
flowers are included ; the transportable disease is also added, and the district. 

A. L. S. 

Fungus Diseases. — ^N, L. Alcock (“ List of Fungous Diseases,” tom. cU., 
338-50). There are here listed the diseases on plants due to fnngi that have been 
sent in for consultation and advice to the Pathological Department of Department 
of Agriculture for Scotland. The host-plants are largely economic, including many 
kinds of farm or garden produce. There are also a fair number of parasites on 
flowers, and on conifers, as well as on deciduous trees. The locality for each 
occurrence of disease is given. A. L, S. 

Apple-Rot Fungi. — George D. Rxjehle {'* New Apple-Rot Fungi from 
Washington,” Phpopaikology, 1931, 21, 1141-52, 4 text-figs.). This is a report of 
fungi found growing on and causing decay of apples in cold storage at Washington. 
The author gives a long list of these fungi belonging to Phycomycetes and Asco- 
mycetes, but mostly to Fungi Imperfecti ,* in the latter group four species new to 
science have been described. A. L. S. 

Blight of Bladder Nut. — ^W, H. Davis (“ Corynose Twig Blight of the 
American Bladder Nut, Staphylea trifolia, tom. cit., 1163-71, 1 text-fig.). The 
disease of Staphylea has been traced to the parasitism of a member of the 
Sphseropsidese, Coryneum microstictum var. Staphylece var. nov. The young twigs 
are chiefly affected ; in one case a third of the current year’s growth succumbed to the 
disease. The author has proved the parasitic nature of the organism by cultures, 
inoculation, etc. Inoculation experiments showed that infections “ occurred at the 
nodes and tips of the meristematic tissue during the spring.” The acervuli pass 
the winter on the dead twigs, and the spores are disseminated in spring. 

A. L. S. 

Fig Blight. — ^J. J. Taubenhaus and Walter N. Ezekiel A Sderotinia 
Blight of Figs,” tom. dt. 1931, 1195-97, 1 text-fig.). The disease appeared as a 
sudden wilting of the foliage, followed by the dying of the branches affected. 
Search in the neighbourhood resulted in finding sclerotia among the dead foliage. 
Cultural and infection experiments proved the affinity of the fungus to Sderotinia 
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sclerotioTum ; and infection was passed on by the ascospores discharged from the 
anothecia near infected trees. No trace of the presence of Botfytis was found. 

A. L. S. 

Anthracnose of the Jujube. — ^J. J. Taxjbenhatjs and Walter N. Ezekiel 
{icm, dt., 1185-89, 2 text-figs.). The disease was found on Zizyphus jujuha in 
Texas. The first symptom noticed was the premature shedding of the fruits. 
These were examined, and outside and inside a fungus was found. Culture experi- 
ments and inoculations were carried out, and the anthracnose was determined as a 
Glmosporium — ^possibly a stage in the life-history of Glomerella dngulata. 

A. L. S. 

Plant Diseases in Peru. — ^E. V. Abbott (“ Eurther Notes on Plant Diseases 
in Peru,'* Phytopathology, 1931, 21, 1061-71). The writer gives special attention 
to the more important crops, such as sugar-cane, cotton, cereals, and potatoes, 
and he has recounted the more serious disease attacks. On sugar-cane, mosaic 
causes much damage. Cotton is attacked by Fusarium wilt, and also by mildews, 
and by AM&rmria leaf-spot. Under Cereals he discusses the prevalence of rusts. 
Potatoes are subject to PJiytophihora infestans ; and powdery scab (Spongospora 
sitbterranea) is so prevalent and widespread that it is considered to be indigenous. 
Wart disease has also been reported as well as other fungi, such as rusts, mildew, and 
ground rots, due to Fusarium, Stem-rot {Gortidum vagans) attacks many economic 
plants. Many diseases are here reported that had not previously been known in 
Peru. A. L. S. 

Disease of Lavender- — C. E. Metcalfe (“ The " Shab ' Disease of Lavender,” 
Tram, Brit MycoL Soc,, 1931, 16, 149-76, 1 pi., 6 text-figs.). The cultivation of 
Lavender has been seriously injured in this country by a disease called “ Shab.” 
An examination of the disease and also of the conditions of cultivation have been 
undertaken, and the results are given. The fungus was found to be Phorna 
ZavendulcB ; the early symptoms and the development are described, the origin 
of infection discussed, and the means of prevention. It was also proved that similar 
symptoms were induced by adverse climatic and environmental factors, etc. The 
earliest appearance is a yellowing and wilting of the young shoots from May onwards ; 
infection takes place through or near leaf-axils, or through freshly made wounds, 
and is spread by raising plants from cuttings in which the disease is established, or 
by contact of the healthy plants by disease bearing leaves, twigs, etc. Means for 
control have been sought in plant sanitation, the clearing out of weeds — especially 
Ghenopodium album, also a host of the parasite — and other careful management. 
These methods have met with considerable success. A. L. S. 

Disease of Strawberry Plants. — ^Forrest C. Strong and Miriam C. Strong 

Investigations on the Black Eoot of Strawberries,” Phytopathology, 1931, 21, 
1041-60, 6 text-figs.). Strawberry plants have generally been considered as 
particularly free from disease, but in recent years there have been repeated records 
of plants dying at the roots. The disease has been reported from widespread 
localities, and ia Michigan it has been particularly severe. The attack with the 
appearance of the disease is describe, as it afiects the growing plants. The fungoid 
and infectious nature of the disease has been amply proved by the writers ; micro- 
scopic examination of diseased roots showed the constant presence of hyphie in the 
diseased areas. Two fungi have been isolated and determined : the Gmidkyrium 
a LeptmphoBria and the JE^a^9^em stage of b, P&^izella, Each of these 
(organisms By infection develop^ the disease ; both are widely distributed on many 
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different hosts. It is suggested that other pathogens may be ako present, as several 
different fungi such as Fmaria were identified. Methods of control are suggested, 
such as rotation of crops and the selection of resistant strains. The literature 
dealing with strawberry disease is listed. A. L. S. 

Pathogenic Fungus. — ^A. and R. Sartory, J. Meyer, and Charles (“ Un 
nouveau Mycoderma pathog^e ; My coderma nobUe n.sp.,’’ Ann, My col, ^ 1931, 29, 
325-38, 6 text-figs,). The fungus was found to cause lesions on the arm of the 
patient ; it was isolated and cultured, and the development has been followed and 
described. It was finally diagnosed as a member of the Hyphomycetes. The 
treatment of the patient is also described. A, L. S. 


Iiicbens. 

New Species from Saxony. — ^E. Riehmer Eine neue Flechte aus Sachsen,” 
Hedioigia, 1931, 71, 305-10, 5 texfc-figs.). Riehmer describes a new Porina species 
in the section, Segestria, with the thallus growing up and round the perithecium. 
He has described a somewhat peculiar condition with several distinct thallme layers ; 
above an epinecral layer of dead gonidial cells, below that a gonidial layer, then a 
dark latticed medulla, and again a gonidial layer bordering on a hyponecral base. 
He has minutely describe the tissues, the most peculiar of which is the medulla 
of dark empty cells, not continuous, but with intruding gonidial masses. He notes 
the slender hyphse surrounding the gonidia, their form he considers being due to 
great moisture and shelter from too direct light. A. L. S. 

Usnea longissima in Sweden. — ^Sten Ahlner {“ Usnea hngissima Ach, i 
Skandinavien,” SvemJc Bot, Tidshr,^ 1931, 25, 395-416, 3 text-figs., Swedish with 
German summary). Usnea longissima is a lichen of world- wide distribution, 
though not found in the British Isles. It is not uncommon in Scandinavia, where 
it grows almost exclusively on Picea exceka in clumps or in garlands from branch to 
branch ; the var. contorta Elenken, Aklner considers to be only a growth form. 
It has been found in sixty-six difierent localities in Sweden, twenty-four in Norway, 
and the map accompanying the paper shows that the localities are mainly Eastern — 
probably it has come from the East, and may have travelled along with the pine. It 
is rare in Finland and North Russia, though of frequent occurrence in Siberia, 
and in certain districts of China. , A. L. S. 

Lichens of Jugoslavia. — ^M. Servit {“ Flechten aus Jugoslavien. Sud-Dal- 
matien und Loveen,” Hedwigia, 1931, 71, 215-82, 2* text-figs.). The author gives 
a sketch of forty-six localities, with the principal rocks and the lichen species found 
in each. He notes also the weather conditions— moisture and prevailing winds, as 
well as the altitude and exposure to light. Several new varieties of lichen are 
described. European genera are well represented ; one notes the absence of any 
sp^ies of Usnea, though four species of Eamedina are recorded. A, L. S. 

Lichens from Northern India. — ^A, Loreain Smith (Trans, Brit, Mycci. 
Soc., 1931, 16, 128-32). The lichens were sent by Prof. Chaudhuri for deter- 
mination. They were collected mainly by his pupil, Gr. L. Chopra, at or near Barjee- 
ling, Sikkim, Kashmir, etc. Locality and habitat were fully supplied. One new 
species and several new varieties are described, one a species of Ansm, in which the 
rhizinae were coated by the netted tomentum which usually forms a mat-like cover- 
ing of the lower side of the thallus. A. L, S. 

7 
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Lichens of Esthonia. — ^Veli Rasanen (“ Die Elechten Estlands, I/’ 1931, 
1-163, Helsinsld). Rasanen recalls the publication by Brutten in 1870 of a lichen 
flora of Livland (Livonia), Kurland (Curonia), and Estland (Esthonia). The species 
then known numbered 394 ; those of Estland alone 300. Other lichenologists have 
collected over the same ground, and Rasanen has made use of their work ; he has 
followed Wainio’s system of classification. Descriptions of species already known 
are not given, but localities and biological notes with localities are published. In 
the preface he gives an account of conditions that have interfered with the growth of 
lichens — such as the cutting down of woods, the development of cultivation, and the 
advance of industrial conditions. Certain genera are, however, well represented, as, 
for instance, Eamalma and Usnea^ with several new species and varieties. With 
every genus he gives keys to the species. This first part deals with thirty-seven 
genera. A. L. S. 

Lichens from Kerguelen. — ^Bouly be Lesbatkt (“ Lichenes recueillis en 1930 
dans les lies Kerguelen, )Saint Paul et Amsterdam par M. Aubert de la Rue,’* Ann. 
Gryp,. Bxot.y 1931, 4, 98-103). Most of the lichens enumerated are saxicolous 
species. One notes with satisfaction that references are given to numbers in 
Zahlbruckner’s Catalogue. A number of species new to science are carefully 
described, and generally with a descriptive note. A. L. S. 

Notes on Lichens. — ^V. J. Grtimann ('* Lichenologische Berichte I.,” 
Sepertorium, 1931, 29, 310-20). Grumann records various diversities in lichen 
development that he has observed : Leoanoru mria f . innovata had developed new 
apothecia on the old owing to the disturbance caused by a parasitic fungus. Other 
instances of proliferation are recorded on Lecamm cenisia, L. pallida^ Ochroleckia 
tartarea, Xanikoria parietina, etc. In a discussion on JRhizocarpon he cites instances 
where corticolous forms of rock species have been found and described. A. L. S. 

lichens of I>uiimiersdorfer. — C. E. E. Eriohseet (“ Die Elechten am Dum- 
m^csdorfer Traveufer bei Lubeok,” Das Linke Unt&rtraveufer Dummersdorfer Ufer, 
Liibeck, 1932, 126-53, 2 pis., 1 text-fig.). The author gives an account of the terri- 
tory explored by him on the banks of the Trave, where other botanists were 
examining the general flora. Lichens were not abundant partly on account of the 
near proximity of a blast furnace, and much of the soil unstable. Many species, 
however, were found on trees in the vicinity, and on a mossy substratum. Others 
were found on blocks of stone though not in great abundance, and on trees in the 
neighbourhood. Lists are given according to these different habitats or associations, 
and a complete enumeration of the whole 121 species. Included in the list are one 
new species, Arikopfrmia Inbecemis, a saxicolous lichen, Verrucaria acrotella^ var. 
lepimpora var. iww, and JBu^ia myriocarpa var. stigmcOea with a new f . crassior 
distinguished by a thick thallus. A. L. S. 

New Lkrhens. — ^M. Ghoisy (“ Lichens nouveaux,” Bull. Soc. Bot. France, 
1931, 78, 453-60). The author gives a considerable list collected mostly in N. Africa 
or in India. The paper is distinguished not only by new species but by new genera 
or new names for old genera. Thus AnlUyssa (Haller, 1768) is substituted for 
Fdtiy&ra; Byssophragmia nov. gen. with a Cro(^nia-'Uke thallus, but with a 
Leecm^isAike apothecium and three septate spores. Chrysomma Acloque (1893) 
smikr to Gdo^fiaca, but with proper margin only (? Blastenia), the new species 
differs slightly from Caloplaca v^na ; Dteo&rnia {Euramalina ) ; (section of Bama- 
i ^) ; DkimSa, near to Dkina but with simple spores ; Malmia near to Binodina 
but with biatoxine apothecia; Misa^olediia, also near to Binodina. Ghoisy also 
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revives Farmotrema^ a synonym of Parmelia section Amphygymnia, and similarly 
he elevates Fhyscia section Sordulenta Wain, to generic status with a new species, 
Sordulenta isidiata, A. L. S. 

Italian Lichens. — C amillo Sharbarro (“ Contribute alia Flora Lichenologica 
Ligure,’’ Arch, Bot,, 1931, 7, 276-95). The author notes that no lichen flora of 
Liguria has been issued since the publication of Bagilietto’s work in 1857. He 
indicates by a single asterisk the species not included in Bagilietto, and by two 
asterisks those new to Liguria and to Italy. In this first contribution he has 
enumerated 130 species belonging to Pyrenolichens, Graphidaeese, and those with 
blue-green gonidia. A. L. S. 

Study of Parmeliae.— V. Gyelnik (“ Additamenta ad Cognitionem Par- 
meliarum,’’ I. Fedde Ee'pert., 1931, 29, 149-57 ; IL Tom, cU,^ 273-91). In these 
papers Gyelnik gives a result of his studies of various Farmdim, He lays great 
emphasis on the colour reactions, and also on the presence of isidia. EspeciaUy in 
the second paper he emphasizes the importance of these isidia, their occurrence 
and their form, with which is included their geographical distribution. He treats 
all these diflerences as indicating either separate species or varieties, and thus 
necessitating careful description. He has al^ given a survey of European Xantho- 
p&rmdm. He describes many new species and new combinations — ^previous 
vsBrieMes considered by him as species. A. L. S. 

Mycetozoa. 

Japanese Mycetozoa. — G. Lister (“ Hew Species of Mycetozoa from Japan,” 
Joum. Bot., 1931, 69, 297-98, 1 pL). A package of Mycetozoa specimens collected 
by the Emperor of Japan have been recently sent to the author ; two of the species 
determined were found to be new to science : Didymium ochroideum and Perichwna 
tesselkUa; diagnoses of these are given. A. L, S. 


TECHNICAL MICROSCOPY. 

The Lateral Chromatic Aberration of Apochromatic Microscope 
Systems. — By I. C. Gardner and F. A Case {Bur, Standards Journ, Ees,, 1931, 
6, 937-46, 3 figs., Ees. Paper 316). In this paper methods are described by which 
the lateral chromatic aberration of microscope objectives and eyepieces may be 
measured. To test this aberration a scale is placed upon a microscope stage and 
photographed in three different colours by means of the objective. The photo- 
graphic plate is adjusted in the image plane corresponding to the stated tube-length 
of the particular objective. By means of a comparator the distance between any 
two lin^ on the plate may be obtained, and hence the magnifications of the objective 
for one colour relative to that for another. 

The method for testing eyepieces is only suitable in the case of pc^tive eyepieces. 
A scale ruled with lines 4 mm. apart forms the object to be photograph^ by the 
eyepiece which is mounted with its eye-lens towards the object. A photographic 
plate is placed in the plane conjugate to that of the object, and three photographs 
taken as above. From these the distortion and relative magnifications for different 
parts of the field may be determined. Tabulated results are given for ten com- 
pensating eyepieces. 


7—9 
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Similar results are given for twelve selected combinations of objectives and 
eyepieces. The authors come to the conclusion that compensating eyepieces, in 
general, do not entirely compensate the chromatic aberration of the objectives, and 
that there is usually under correction. 

It would appear that the paper deals with differences in chromatic magnification 
and chromatic distortion rather than with what the title indicates. J . S, 

Interpretation of Photomicrographs. — ^D. Jordan Lloyd and R. H. 
Marriott {Jmrn, Int. Soc, Leather Trades Chem., 1932, 16, 57-93). A series of 
fiffcy-two photomicrographs showing fibre structure in both satisfactory and un- 
satisfactory pelt and leathers, illustrating how qualities of leather depend upon the 
weave of the fibre bundles. Weave patterns are divided into five classes : vertical, 
high angle, medium angle (about 45°), low angle, and horizontal, the pattern being 
judged by the outstanding direction of the fibres. Regularity or otherwise of the 
weave should be noted, bad tanning disturbing the orderliness, while observations 
are also made on the compactness and splitting of the fibres. Bach photomicro.- 
graph is fully explained. A. H. 

Uses of the Microscope in Leather Manufacture. — E. C. Line {Journ. 
Int, Soc. Leather Trades Chem., 1932, 16, 93-102). The author emphasizes the 
utility of the microscopical examination of leather as a means of identifying methods 
of manufacture, especially with patent and “ dope ” finished leathers. Coupled 
with solubility tests, the nature of individual coatings may be ascertained. Stains, 
fatty and salt “ spues ” or exudations can be similarly examined. The text is 
suitably illustrated by nine photomicrographs. A. H. 

Identification of Wood and Wood Charcoal Products. — J. C. Maby 
{Ancdysi, 1932, 57, 2). Identification of wood from which a charcoal has been 
derived can often be made by observation of a hand-broken section through a good 
hand lens or low-power microscope, as even after thousands of years characteristic 
wood structure is retained. Wet samples are dried preferably in desiccators over 
some hygroscopic substance. Tough woods are given a prolonged soaking in a 
mixture of 1 : 1 water and hydrofluoric acid to remove silicious matter, followed by 
thorough washing in water, dehydration in alcohol, and storage in alcohol-glycerol 
mixture. 

Bine textured charcoals are embedded in celloidin, and the section mounted in 
Gurr’s medium, which appears slowly to dissolve the nitrocellulose and so clear the 
section. Embedding in a synthetic resin has also proved satisfactory, but is 
laborious. Beatures looked for are : (a) size and configuration of conducting vessels 
as seen in transverse section ; (h) size, etc., of medullary rays as seen in transverse 
and tangential longitudinal sections ; (c) distribution, etc., of wood fibres as seen 
in transverse section ; (d) amount and arrangement of storage parenchyma as seen 
in transverse and radial longitudinal sections ] (c) presence or absence of resin 
ducts as seen in transverse and tangential longitudinal sections. The paper is 
illustrated by twelve photomicrographs. A. H. 
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Practical Microscopy.— By L. C. Maetin, F.R.A.S., D,Sc., A,R.C.S., D.LC., 
and B. K. Johnson, F.R.M.S. 1931. 116 pp., 10 plates, 78 text-figs. 
Published by Blackie k Son, Ltd., 50, Old Bailey, London, E,C.4:. Price 
3s. 6d. net. 

Index Animalium. — ^By C. D. Sherboen. 1931. Part XXY, pp. 6119-358. 
Part XXVI, pp. 6359-582. Published by the Trustees of the British 
Museum (Natural History), Cromwell Eoad, London, S.W.7. Price IO 5 . 
each part. 

Beitrage zur kiiminalisten S 3 mptomatologie und Technik.— Edited by 
Prof. Dr. SiEGFEiED TtJEKEL. 1931. iv + 173 pp., 68 plates. Published 
by Ulr. MosePs Verlag, Schdnaugasse 64, Graz, Austria. Price RM. 17,80. 

Atlas der Bleistiftschrift.— By Prof. Dr. Siegfried Turkel. 48 pp., 76 pktes. 
Published by Ulr. Moser’s Verlag, Schonaugasse 64, Graz, Austria. Price 
RM. 17. 

The Microscoph: Characters of Artificial Inorganic Solid Substances or 
Artificiai Minerals.— By A. N. Winchell. With a chapter on the Uni- 
Yersal Stage, by R. C. Emmons. 2nd edition, 1931. xvii + 403 pp., 311 
text-figs. Published by John Wiley k Sons, Inc., New York, and Chapman 
k Hall, Ltd., 11, Henrietta Street, Covent Garden, London, W.C.2. Price 
315. net. 

Das Mikroskop und seine Anwendung. — ^By Dr. Hermann Hager. 14th 
edition, 1932. Edited by Dr. Friedrich Tobler. 368 pp., 478 text-figs. 
Published by Julius Springer, Linkstrasse 23-24, Berlin W9, Germany. 
Price RM. 16.50. 

Watson’s Microscope Record. — ^No. 25. January, 1932. 24 pp., illustrated. 
Published gratis by W. Watson k Sons, Ltd., 313, High Holbom, London, 
W.C.l. 

Elementary Textile Microscopy.— By John H. Skinkle, S.B. With a Fore- 
word by Louis A. Olney, D.Sc. 1930. 144 pp., 95 text-figs. Published 
by the Howes Publishing Company, 440, Fourth Avenue, New York, N.Y., 
U,S.A. Price $3-00. 

The Technical Instrument Bulletin.— Edited by A, G. Feewin. Vol. 3, 
No. 6, January, 1932. 16 pp., 9 figs. Published gratis by the Emil Busch 
Optical Co., Ltd., Diamond House, Hatton Garden, London, E.C.l. 

Permanent Microscopical Preparations of Animal Material. — ^By E, M. 
Stephenson, M.Sc. 1932. 12 pp., 3 text-figs. Published by Cornish 
Brothers, Ltd., 39, New Street, Birmingham. Moe 9^. 

Sulphur Bacteria. A Monograph. — ^By Davxd Eleis, D.Sc. 19^. ix -f 261 
. pp., 66 figs. Published by Longmans, Green k Co., Ltd., 39, Paternoster 
Row, London, E.C.4. Price 215. net. 
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A Handbook of the British Seaweeds. — By Prof. Lily Newton, Ph.D., 
P.L.S. 1931. xiii + 478 pp., 270 text-figs. Published by the Trustees of 
the British Museum (Natural History), Cromwell Eoad, London, S.W.7. 
Price 15s. 

Prof. Lily Newton has performed a very useful work in producing this modern 
handbook, which has long been needed. In connection with its preparation she 
had access to the extensive collection of specimens and slides in the Botanical 
Department of the Museum. Some 260 genera and 750 species of algse are described, 
and the main features are illustrated by clear line drawings nearly all of which are 
new. A short introduction is followed by keys to the genera, together with classifi- 
cations of the various groups, and short but adequate descriptions of the species 
with indicgitions of the distribution and of their rarity or abundance in Britain. The 
work concludes with a list of principal authors, glossary, and index. It is a book 
which every naturalist interested in algae will wish to possess. The classification of 
the Chlorophyceae, which is always a difficulty, is more conservative than that of 
West and Pritsch, a feature which will appeal to many in a work of this kind. 

R. R, G. 

The Essentials of Bacteriological Technique. — ^By R. F. Hunwicke, B.Sc., 
A J.C., F.R,M.S. With an Introduction by William G. Savage, M.D., B.Sc., 
D.P.H. 1931. 108 pp., 22 text-figs. Published by Williams & Norgate, 
Ltd., London. Price 6s. 6^?. net. 

In the earlier portion of the book some very useful “ tips are given, such as the 
importance of having each piece of electrical equipment on a separate circuit with 
its own fuse, and the sterile-water apparatus fi^ed on p. 31. The bacteriological 
examinations of water, tinned foods, and milk are well described, but there is no 
reference to the Ministry of Health standards for certified milk, etc. Examinations 
for the diagnosis of cholera, diphtheria, gonorrhoea, pneumonia, tuberculosis, and 
typhoid fever are detailed in two-and-a-half pages, and are too brief to be of much 
value. 

The description of the Rideal-Walker method for the determination of dis- 
infectants is very sketchy, and no one could carry it out from the details given. 
Nothing is said about the standard phenol or the standard loop, and no one uses 
“drops” of culture nowadays. The Martin-Chick method is not referred to. 
The book, therefore, while useful in some respects, is sadly wanting in others. 

R. T. H. 

Experiments in Electro Farming.— By S. S. Nehru. 1931. Bull. No. 53. 

151 pp., 45 figs. Govt. Press, Allahabad, India. 

This Indian Agricultural Bulletin gives the results of two years’ experimentation 
on the efiects of electric currents on crop plants, horticultural plants, and fruit trees. 
The work has strictly practical aims, and records a number of apparently successful 
results in which increased growth and yield followed electrical treatment. Seeds 
in a dish were subjected to a high tension spark of 1,000-18,000 volts, derived from 
^e lighting equipment of a motor car by the use of an induction coil. A resulting 
^ease in yidd in wheat and many other plants, ranging from 50 p.c. to 150 p.c., 
is daimed, but no evidence is given for tbe statement that these efiects endure in 
later generations. A better method, applied to mangoes, potatoes, broom-com, and 
other plants, was to enei^ize the soil by inserting an instrument which produced 
eleefeic sparks under the roots of the plants. It is claimed that this method also 
enables plants to resist disease, such as wheat rust and smut, more successfully. 
Treatment of sugar-cane plants is said to result in increased growth and a higher 
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sucrose content. Horticultural plants were treated to feeble currents (0*1 volt, 
0*1 ampere) for a few minutes each day, with results believed to be as beneficial as 
the intense soil treatment. Dr. NeW discusses the theory of electro-culture, 
referring to the work of V. H. Blackman and others. While his experiments require 
confirmation, they create a presumption that a variety of electrical treatments will 
produce marked stimulative efiects. If some of these effects are directly on the 
nuclei, it is probable that inherited changes or mutations would be produced, as 
with X-rays and radium. E. R. G. 

Elementary Histological Technique for Animal and Plant Tissues. — 
By J. T. Holder, F.R.M.S. viii -f 100 pp., 23 figs. Published by J. & A. 
Churchill, 40, Gloucester Place, Portman Square, Loudon, W.l. Price 
7s. U. 

A feature specially characteristic of British Science in the past has been the 
number and value of the contributions which have been made by those who without 
disparagement may be called amateurs, men who while actively engaged in the 
world of affairs have yet found time to study the sciences that they loved. Recently 
the number of such independent workers has unfortunately decreased, for while the 
opportimities for filling one’s leisure have increased in number and diversity science, 
in all its branches, has become ever more specialized. Without intensive training 
and study, it is therefore increasingly difficult to achieve something more than mere 
dilettanteism. To those who, despite difficulties and counter attractions, have 
resolved to master any of the microscopical aspects of biology for which some 
knowledge of histological technique is essential, this book may be unreservedly 
recommended. While it does not aim at completeness it provides a sound basis 
of fact on which further additions to knowledge can be built. The methods neces- 
sary for fixation and hardening, dehydration, clearing, and embedding of animal 
and plant tissues are well described, and the use of a few well-known stains is dis- 
cussed in detail. Both the plant and animal sections conclude with a useful set 
of exercises. When the beginner has mastered these he will he in a position to 
grapple with more advanced treatises on histological technique. 6. M. F. 

The Glycosides. — By E. F. Armstrong, D.Sc., Ph.I),, LL.D., F.R.S., and 
K. F. Armstrong, B.A., B.Sc. vii + 123 pp. Published by Longmans, 
Green & Co., Ltd., 39, Paternoster Row, London, E.C.4. Price 12s. 

This addition to the well-known monographs on Biochemistry is in every way 
worthy of its predecessors in this important series, and amply supplements the 
account of the glycosides which formed a section only in the writers’ former work 
on the simple carbohydrates. An adequate balance has been preserved between 
the three most important aspects of the subject ; the nature and meaning of the 
sugars, the constitution of the aglucones, and the biological significance of the 
glycosides. A very complete bibliography is included. G. M, F. 
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AN ORDINARY MEETING 

OF THE Society was held m the Hastings Hall, Beitish Medical Associa- 
tion House, Tavistock Squaee, London, W.C.l, on Wednesday, 
December I6th, 1931, at 5.30 p.m., Prof. R. Ruggles Gates, M.A., Ph.D., 
LL.D., FR.S., President, in the Chair. 

The Minutes of the preceding Meeting were read, confirmed, and signed by 
the President. 


New Fellows. — ^The following candidates were balloted for and duly elected 
Ordinary Fellows of the Society : — 

Francis Johns Corin, L.D.S,, St. Ives. 

Edward Handle, M.A., Sc.D., Ph.D., London. 


Nomination Certificates in favour of the following candidates were read for 
the first time, and directed to be suspended in the Rooms of the Society in the usual 
manner 

R. G. Austin, B.Sc., A.IX1., London. 

Arthur Carpenter, New York. 


Donations were reported from : — 

Messrs. Longmans, Green & Co., Ltd.— 

The Glycosides.'' By E. F. Armstrong and K, F. Armstrong. 

Dr. E. W. Bowefi— 

39 vols. “ Journal of Pathology and Bacteriology," 1892-193L 
Dr. G. De Toni — 

'' Bihliographia Algologica Universalis." Part I— Ab-Az. By J. De 
Toni. 

Votes of thanks were accorded to the donors. 


The Death was reported of : — 

Lady Bruce. Hon. Fellow. Elected 1918. 
A Tc^ of condolence with the relatives was passed. 
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Signing the Roll. — ^Tke following gentlemen being present, subscribed tbeir 
Signatures to the Roll, and were duly admitted Fellows of tbe Society : — 

Mr. Charles H. Bartlett. 

Prof. Edward Hindle. 


New Council. — ^The Secretary read the By-Laws relating to the election of 
Council. 

Nominations to serve on the Council for the ensuing year were read and 
approved. 


Papers. — The following communications were read and discussed : — 

Prof. Edward Hindle, M.A., Sc.D., Ph.D. 

“ Thermophilic Micro-Organisms.” 

Mr. A. P. H. Trivelli and Mr. E. Lincke. 

Photomicrography of Amjphipleura peUiicida/^ communicated by Mr. 
J. E. Barnard, who subsequently exhibited some lantern slides of 
AmpMpleura ^htdda he had recently photographed in ultra-violet 
light. Mr. B. K. Johnson also exhibited a lantern slide of a similar 
photograph he had taken. 

Hearty votes of thanks were accorded to the authors of the foregoing com- 
munications, and to Mr, Barnard and Mr. Johnson for their exhibits and supple- 
mentary observations. 


Announcements. — The President made the following announcements : — 

The Rooms of the Society will be closed from December 23rd to 29th, 1931. 

The Biological Section will meet in the Pillar Room at 6 p.m. on Wednesday, 
January 6th, 1932. 

The Annual General Meeting of the Society will be held on Wednesday, 
January 20th, 1932, when Prof. R. Ruggles Gates, M.A., Ph.D., LL.D., F.R.S., will 
deliver the Presidential Address. 


The proceediugs then terminated. 


THE ANNUAL GENERAL MEETING 

OP THE Society was held in the Hastings Hall, British Medical Associa- 
tion House, Tavistock Square, London, W.C.l, on Wednesday, 
January 20th, 1932, at 5.30 p.m., Prop. R. Ruggles Gates, M.A., Ph.D., 
LL.D., F.R.S., President, in the Chair. 

The Minutes of the preceding Meeting were read, confirmed, and signed by the 
President. 
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New Fellows. — Tlie following candidates were balloted for and duly elected 
Ordinary Fellows of tbe Society ; — 

R. G. Austin, B.Sc., A.I.C., London. 

Arthur Carpenter, New York. 


Nomination Certificates in favour of the following candidates were read for 
the jSrst time, and directed to be suspended in the Rooms of the Society in the usual 
manner : — 

Thomas S. Beardsmore, Hinckley. 

Francis Davies, M.D., London. 

John David Roberts, B.Sc., West Acton. 


JDonations were reported from : — 
r Prof. R. Ruggles Gates, F.R.S., P.R.M.S.- 


A Collection of Papers on Foraminifera. 
Others. 


By J. A. Cushman and 


Mr. R. F. Hunwicke, B.Sc., A.I.C., F.R.M.S.— 

“ The Essentials of Bacteriological Technique.” By R. F. Hunwicke. 

Prof. Dr. Siegfried Turkel, — 

“ Beitrage zur kriminalistischen Symptomatologie und Technik.” 

Edited by Dr. S. Tiirkel. 

“ Atlas der Bleistiftschxift.” By Dr. S. Turkel. 

Trustees of the British Museum — 

Index Animalium.” Parts XXV and XXVI. By C. D. Sherborn. 

“ A Handbook of the British Seaweeds.” By Dr. Lily Newton. 

Messrs. Blackie & Son, Ltd. — 

“ Practical Microscopy.” By L. C. Martin and B. K. Johnson. 

Messrs. Chapman k Hall, Ltd. — 

The Microscopic Characters of Artificial Inorganic Solid Substances or 
Artificial Minerals.” By A. N. Winchell. 2nd edn. 

Votes of thanks were accorded to the donors. 


The Annual Report of the Cbuncil for the year 1931 was read by the Secre- 
tary as follows : — 

ANNUAL REPORT OF THE COUNCIL FOR THE YEAR 1931, 

FELLOWS. 

Since the last Report the Council has had to deplore the loss by death of one 
Honorary Fellow and twelve Ordinary Fellows, while fourteen have resigned, and 
six have been removed from the Roil under By-Law 31. 
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The deaths reported are as follows : — 

Dame Mary Elizabeth Bruce. Elected 1918. Hon. Fellow. 

Dame Catherine Crisp. Elected 1884. 

Daniel Davies. Elected 1908. 

Maturin L. Delafield. Elected 1924. 

J. 8. Dunkerly. Elected 1921. 

O. T. Elliott. Elected 1899. 

J. B. Fleuret. Elected 1919. 

Samuel Glover. Elected 1912. 

P. W. Harris. Elected 1928. 

John A. Miller. Elected 1891, 

Lt.-Col. A. C. Robinson. Elected 1924. 

Herbert Suigliffe. Elected 1918. 

R. R. Whit^ead. Elected 1886. 

Three Honorary Fellows and twenty-nine Ordinary Fellows have been elected, 
and five have been re-instated. 


MEETINGS. 

Eight Meetings of the Council and eight Ordinary Meetings of Fellows have been 
held durh^ ike jeax. The business and scientific proceedings conducted at the 
Ordinary Meetings have been duly published in the Society’s Journal, and it is 
worthy of note that the attendances have been good. It is a matter of regret to 
the Council that it has not seen its way clear on account of the expense involved to 
arrange an annual conversazione for Fellows and their guests, but the desirability 
of this function has not been overlooked. 

The Society conveys its thanks to the following firms, which have kindly lent 
instruments for use at the Meetings during the past year : Messrs. R. & J. Beck, 
Ltd., Messrs. E. Leitz (London), and Messrs. W. Watson & Sons, Ltd. 

JOURNAL. 

Four quarterly parts of the Society’s Journal have been published during the 
year, comprismg some five hundred and eleven pages of letterpress, and forty-six 
plates. Twenty original communications have been published in the Journal, in 
addition to the extensive series of abstracts of foreign publications on microscopy 
and its applications. 

Included in the volume is a series of papers on Experimental Studies in 
Difiraction,” by the late Mr. F. W. Shurlock, which, in view of their importance 
and value for class and other instructional purposes, the Council decided to publish 
in extenso, and provision has been made for a limited supply of reprints of this 
series, which are available to Fellows and others at a small charge. 

The high standard of the Society’s Journal as the authoritative publication on 
technical and applied microscopy continues to command world-wide recognition 
and support, and, despite the universal economic depression, the circulation con- 
tinues, though the stringent monetary conditions are reflected in the temporary 
suspension of a few of the foreign subscriptions. 

The thanks of the Fellows are due, and are hereby conveyed, to the Editor, 
Dr. G. M. Findlay, and to the Panel of Abstractors, for their valued services during 
the year. 

The Council reports that arrangements have been made with Messrs. Wheldon 
& Wesley, Ltd., for the disposal of the remaining stock of back numbers of Series II 
(1878-1926) of the Society’s Journal. 
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Library. 

TLe Library is in good order and condition, and has been entirely re-arranged 
and re-indexed. 

The number of visitors thereto during the year is two hundred and fifty-one, 
and the number of volumes borrowed one hundred and forty, exclusive of those 
works of reference consulted in the Library. In addition, six volumes have been 
borrowed through the National Central Library to meet the requirements of 
Fellows, and sixteen volumes have been loaned to the National Central Library. 

Since the last Eeport one hundred and sixty-eight volumes have been added to 
the Library, in addition to the normal accessions received in exchange for the 
Society’s publications. 

In consequence of the prevailing financial stringency it has not been found 
possible to publish the urgently needed supplement to the Library Catalogue, 
which it is hoped to undertake as soon as the Society’s resources will allow. It 
should be added, however, that particulars of new accessions are regularly included 
in the reports of the Proceedings published in the Society’s Journal. 

Donations to the Library have been received, and gratefully acknowledged, 
from ; Messrs. George Allen & Unwin, Ltd., Messrs. BaiUifere, Tindall & Cox, Dr. 
E. W. Bowefl, Trustees of the British Museum, Messrs. Cassell & Co., Ltd., Messrs. 
Chapman & Hall, Ltd., Messrs. J. & A. Churchill, Dr. G. De Toni, Prof. R. Ruggles 
Gates, M. E. Goddefroy, Sir Robert Hadfield, Dr. J. A. Braxton Hicks, M. Paul 
Lechevailier, Messrs. Longmans, Green & Co., Ltd., Mr. F. J. Myers, Oxford Uni- 
versity Press, Photomicrographic Society, Royal Dublin Society, Mr. Elliot Stock, 
Herren Urban & Schwarzenberg, and Mrs. Edmund Warner. 


INSTRUMENTS AND APPARATUS. 

{Ourator^s Report.) 

The Curator is glad to report that eminently satisfactory provision has been 
made for the appropriate housing in the Society’s meeting hall of a portion of the 
Society’s unique collection of historical instruments. 

Thanks to the negotiations initiated and carried through by the Secretary, and 
the generous assistance of the Society’s Landlords, to whom the thanks of the 
FeEows are due, a handsome and well-lighted exhibition case has now been installed. 
The instruments placed on view therein, all of which have been properly labelled, 
make an imposing exhibition, and demonstrate in an appropriate manner the 
evolution of the microscope and its accessories, and the important stimulus and 
inhnence of the Society upon their development. 

The thanks of the Fellows are due to Messrs. W. Watson & Sons, Ltd., for 
their kindness in cleaning and reconditioning these instruments for exhibition, 
without charge to the Society- 

Thanks are also due to Messrs. R. & J. Beck, Ltd., for the loan of modern 
instruments for exhibition. 

In addition to a new Epidiascope which has been purchased during the year for 
use at the Society’s sectional meetings, the following donations have been added to 
the historical colieetion : — 

Mr. G. F. Bates — — 

A William Cary Type of Microscope, c. 1828. Signed, Duncan, 
Aberdeen. 
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Mrs. Edmund Warner — 

An Old Microscope of tlie Jones “ most improved ’’ Type, with. Accessories 
in Case by Fairey, c. 1785. 

A Eoss Binocular fficroscope witb Accessories, in Case. 

A Watson Binocular Microscope with Accessories, in Case. 

A Eoss Cover-Grlass Gauge, in Case. 

The Curator wishes to place on record his appreciation of, and thanks for, the 
help afiorded him by the Treasurer and the Secretary in the arrangement of the 
instruments, and the Secretary’s assistance in arranging for the labelling of the 
instruments. 


SLIDE CABINET. 

The following slides have been added to the Society’s Collection during the 
year : — 

Mr. F. J. Myers — 

A Collection of Thirty-Four Specially Mounted Slides, including several 
Paratypes, of the Eotifer Fauna of Wisconsin. 

Mr. J. Eiohardson — 

A Slide of AmpMpleura peUneida with Epithemia, Mounted in Hyrax. 

These are valued accessions to the Society’s Cabinet. 

Thirteen slides have been borrowed from the Cabinet during the year. 

GENERAL. 

ISTo application has been received during the year for the use of the Society’s table 
at the Marine Biological Laboratory, Plymouth. 

The Council has appointed a committee to consider and report upon the desira- 
bility of the standardization of biological stains. 

The Council has also appointed a committee to consider the standardization of 
eye-piece and objective nomenclature, and of the types and gauges of sub-stage 
condenser mounts. 

The Council appointed the President, Prof. E. Euggles Gates, F.E.S,, to 
represent the Society at the Centenary Meeting in London of the British Association 
for the Advancement of Science. 

Mr. J- E. Barnard, F.E.S., was appointed as the Society’s Delegate to the > 
Faraday Centenary Celebrations in London. 


BIOLOGICAL SECTION. 

The Secretary of the Biological Section reports that the Section has held its full 
number of meetmgs (seven) during the year, which were all well attended, the 
average attendance being twenty-four. The number and interest of the short 
communications were well maintained, but the number of general exhibits did not 
show any marked improvement on the previous year. It is much to be desired that 
more exhibits should be brought to tiie meetings, not only of objects in which 
members themselves are specially interested, but also those about which they would 
like information. No visits were paid by the Section during the year to the 
laboratories of other Societies and Institutions. 
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On the motion of Mr. J. Wilson, seconded by Mr. S. C. Akehnrst, the following 
resolution was carried unanimously : — 

That the Annual Report be received and adopted.” 

It was further resolved, on the motion of Mr. A. W. Sheppard, seconded by Mr. 
B. K. Johnson : — 

That a very hearty vote of thanks be tendered to the Officers and 
Members of the Council for theic services during the past year.” 

Mr. J. E. Barnard responded. 


New Council. — The President appointed Mr. J. Richardson and Mr. H. 
Taverner to act as scrutineers of the ballot for the election of Officers and Members 
of Council for the ensuing year, and subsequently declared the result of the ballot 
as follows : — 

President, — Conrad Beck, C.B.E. 

Vice-Presidents, — ^A. Earland ; R. Ruggles Gates, M.A., Ph.D,, LL.D., F.R.S. ; 
J. Rheinberg, E.Inst.P. ; 6. S. Sansom, D.Sc. 

Eon, Treasurer, — C. F. Hill, M.Inst.M.M., A.Inst.P. 

Eon, Secretaries, — J. E. Barnard, F.R.S., F.Inst.P. ; R. T. Hewlett, M.D., 
F.R.C.P., D.P.H. 

Ordinary Members of Council, — ^W. A. F. Balfour-Browne, M.A., F.R.S.E., 
F.Z.S., F.E.S. ; D. M. Blair, M.B., Ch.B. ; E. W. BoweU, M.A., L.R.C.P., M.R.C.S. ; 
S. H, Browniag, L.R.C.P., M.R.C.S. ; G. R. Bullock-Webster, M.A., F.L.S. ; G. M. 
Findlay, O.B.E., M.D., D.Sc. ; B. K. Johnson ; A. More, A.R.C.S., A.R.T.C., 
F.I.C. ; D. J. Scourfield, I.S.O., F.L.S., F.Z.S. ; J. Smiles, A.R.G.S. ; E. J. Shep- 
pard ; H. Wrighton, B.Met. 

Eon, i^'&ranaw.— Clarence Tierney, D.Sc., F.L.S. 

Eon, Curator of Instruments, — ^W. E. Watson Baker, A.Inst.P. 

Eon, Curator of Slides. — ^E. J, Sheppard. 


Presidential Address. — In the absence of the President elect, Prof. R. 
Ruggles Gates called upon Dr. J. A. Murray to take the Chair while he delivered 
his Presidential Address on : — 

Nuclear Structure ” 

at the conclusion of which. Dr. Murray expressed his warm appreciation of the 
President’s Address, and on the motion of Prof. D. M. Blair, seconded by Dr. G. M. 
Findlay, the following resolution was carried with acclamation : — 

“ That the best thanks of this meeting be accorded to Prof. R. Ruggles 
Gates for his Presidential Address, and that he be asked to allow it to 
be printed in the Journal of the Society.” 

Prof. Gates responded. 


On the motion of the Chairman, a hearty vote of thanks was accorded to the 
Scrutineers. 
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Announcement. — The Chairman announced that the Biological Section would 
meet in the Pillar Eoom on Wednesday, February 3rd, 1932, at 6 p.m. 


The proceedings then terminated. 


AN ORDINAEY MEETING 

OF THE Society was held in the Hastings Hall, British Medical Associa- 
tion House, Tavistock Square, London, W.0.1, on Wednesday, 
February 17th, 1932,. at 5.30 p.m., Prof. R. Ruggles Gates, M.A., 
Ph.I)., LL.D., F.R.S., Vice-President, in the Chair, 

The Minutes of the preceding Meeting were read, confirmed, and signed by 
the Chairman, 


New Fellows. — The following candidates were balloted for and duly elected 
Ordinary Fellows of the Society : — 

Thomas S, Beardsmore, Hinckley. 

Francis Davies, M.D., London. 

John David Roberts, B.Sc., West Acton. 


Nomination Certificate in favour of the following candidate was read for the 
first time, and ordered to be suspended in the Rooms of the Society in the usual 
manner : — 


Harold Keith Box, Ph.D., Toronto. 


Donations were reported from : — 

Mr. Julius Springer — 

“ Das Mikroskop und seine Anwendung.” Mth edn. Hager — ^Tobler. 
Messrs. Howes Publishing Company — 

Elementary Textile Microscopy.” Skinkle. 

Messrs, Cornish Brothers, Ltd. — 

Permanent Microscopical Preparations of Animal Material.” Stephen- 
son. 

Messrs. Bausch & Lomb Optical Co., Ltd. — 

Catalogue of Microscopes and other Scientific Instruments.” 

Votes of thanks were accorded to the donors. 
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Papers. — ^The following communicartions were read and discussed : — 

Mr. S. C. Akeliurst, F.E.M.S. 

On the Structure of Eudorina elegans forma ellijpsoida,^^ 

Mr. J. E. Barnard, E.E.S., F.E.M.S., and Mr. E. V. Welch, E.E.M.S. 

“ The Eesolution of AmfM^leura jiellucidaJ' 

Votes of thanks were accorded to the authors of the foregoing communications. 


Announcement. — ^The Chairman aimounced that the Biological Section would 
meet on Wednesday, March 2nd, 1932, at 6 p.m. 


The proceedings then terminated. 
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7.-THE BATE OF PENETEATION OF FIXATIVES. ' 535.826.7. 

By Betty M. L. Undeshili., B.A., B.Sc.(Oxoii). 

{Bead May ISth, 1932.) 

One PiiAtb Amt One Text-Figure. 

Introduction. 

[n the standard handbooks of eytological theory and practice, the statements 
nade concerning the actual rates of penetration of fixatives are extremely 
^'ague. This work was undertaken to begin to place a study of these rates 
ipon a quantitative basis, and to provide definite figures in place of indefinite 
statements. The substance used were the eight compounds most commonly 
xsed in fixing fluids, namely, acetic acid, mercuric chloride, ethyl alcohol, 

)smium tetroxide, picric acid, formaldehyde, and potassium bichromate. 

Ebey have so far been used singly and not in mixtures. 

Up to the present, only one tissue has been tested, and it is not held that 
ihe figures here given are applicable to any other organ. It is hoped that 
ihe work will be extended by using other tissues and trying the common 
nixtures of fixatives instead of the separate compounds which compose 
ihem. 

The organ chosen as most suitable for this initial investigation was the 
iver of the guinea-pig (Cavia). Its suitability is obvious from the fact that 
t is homogeneous in structure (except for blood vessels and bile ducts), 
lence penetration is even throughout its substance and the fixative has 
lot to pass from one kind of cell to another. Other organs, such as kidn^ 
md brain, were considered, but there were objections to both of these. 

[n both, several different types of cell are present; and the tubules of 
kidney introduce an additional complication, since it seems probable that 
299 - 8 
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the fixative would diffuse more rapidly along their length than through their 
walls. The use of brain would involve a complicated technique, since it is 
not firm enough to hold its shape when pieces of a standard size are bored 
from it, as they were from liver in this investigation. 

Work of a somewhat similar nature was undertaken by Krause (1926) 
and incorporated in his Enzyklopaedies de Mikroskopischen Technik.” 
His results seem, however, to have been based upon one experiment only 
with each reagent. He gives no account of his methods, nor does he include 
the figures upon w^hich he based his diagrammatic representation of the pene- 
tration rates. His findings are therefore, in many ways, unsatisfactory, 
and this work, though similar in scope, is designed to be more definite in 
its conclusions. 


Method. 

The fixatives were used at the mean concentrations in which they appear 
in the various common mixtures of which they are a constituent. These 
concentrations were — acetic acid, 5 p.c. ; mercuric chloride, 5 p.c. ; absolute 
alcohol ; osmium tetroxide, 0-5 p.c. ; picric acid, 0*7 p.c. (i.e. 70 p.c. of a 
saturated solution at 60° F.) ; chromic acid, 0*5 p.c. ; formaldehyde, 4 p.c. ; 
and potassium bichromate, 1-5 p.c. 

The liver was removed from the guinea-pig a few moments after death, 
and cylinders were bored out of it with a metal cork borer of internal diameter 
7 mm. These cylinders were fixed for 15 minutes in the case of mercuric 
chloride, alcohol, osmium tetroxide, picric acid, chromic acid, and formalde- 
hyde. Acetic acid penetrated so rapidly and potassium bichromate so 
slowly that in order to obtain a measurable result, the times had to be varied. 
Suitable times were found to be 1 minute for acetic acid and 30 minutes 
for potassium bichromate. On being removed from the fixative, the pieces 
were immersed in 0-02 p.c. chromic acid. A small length was then cut from 
the middle of each cylinder, so removing the ends which had been fixed 
by longitudinal penetration. The shces were then left in 0-02 p.c. chromic 
acid for approximately a week, in order that the unfixed cells in the centre 
should become macerated, so leaving a sharp line of demarcation between 
the fixed outer rim and the rest of the tissue. 

The blocks were sectioned transversely to the axis of the cylinder, and 
stained with iron hsematoxylin and acid fuchsin. 

The chromatin seemed to be much more resistant to maceration than the 
cytoplasm, for most of the nuclei took the hsematoxylin to some degree, 
and it was the cytoplasmic counterstain which showed up the dividing line. 

The distance of penetration was measured by means of a carefully 
graduated micrometer eyepiece. The mean of numerous cylinders was 
used in working out the penetration rate. 

In some cases a little fixative has been carried over into the macerating 
solution in transferring the cylinders, and this has slightly affected the 
uniSxed cells. There may have been also some diffusion of excess fixative 
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from the fixed into the unfixed cells during the early stages of maceration- 
The effect is, however, so slight that it in no way obscures the sharp line 
of demarcation. Thus in some (but not all) sections from osmium tetroxide 
material, a coarse reticulum is faintly seen in the unfixed cells, but the general 
state of their preservation is very bad and they cannot be confused with 
cells from the outer fixed rim. 

Fixation and subsequent treatment cause shrinkage of the blocks, so 
to obtain the rate of entry into the fresh organ the amount of shrinkage 
was determ i ned, and the rates multiplied by the shrinkage coefficient. The 
figures for the fixed tissue have to be multiplied, not divided, by this 
coefficient, since shrinkage will diminish the distance through which the 
fixative appears to have penetrated. 


Results of the Investigation, 

The figures obtained for the penetration rates are embodied in the 
following tables : — 


Table I. 




Distance of Penetration. 





Mean. 

Time. 

Acetic Acid . . 

40 

35 

35 

55 

52 

40 

37 





42 

minutes. 

1 

Mercuric 

eliloride 

120 

112 

105 

100 

105 

115 

100 

95 

102 

110 


106 

15 

Absolute 

Alcohol 

25 

20 

25 

23 

35 

20 

15 

23 

23 



23 

15 

Osmium 

tetroxide 

15 i 

17 

14 

14 

13 

14 

11 

17 ^ 

16 

18 


15 

15 

Picric Acid 

12 

13 

12 

12 

15 

16 

17 

10 

15 

17 

17 

14 

15 

Chromic Acid. . 

10 

12 

10 

12 

13 

14 

11 1 

20 

15 

— 

— 

13 

16 

Formaldehyde 

4 

5 

5 

5 

6 

4 

5 

— 

— 

— 

— . 

5 

15 

Potassium 

bichromate 

35 

35 

40 

45 

40 

35 

45 

— 


— 

— 

39 

i 

30 


The close agreement of the figures obtained from different blocks should 
be noted. 


Table II. 



Shrinkage 

Mean Penetra- 

Mean Penetra- 


Fixative. 

tion Rate into 

tion Rate into 

Time. 


Coefficient. 

Fresh Tissue. 

Fixed Tissue. 




mm. 

mm. 

minutes. 

Acetic Acid 

1*5 

0-79 

0-53 

1 

Mercuric chloride 

1*3 1 

1*7 

1-3 

15 

Absolute Alcohol 

1-6 

0-46 

0*29 

15 

Osmium tetroxide 

1-4 

0-27 

0*19 

15 

Picric Acid 

1-4 

0-24 

0-17 

15 

Chromic Acid 

1-4 

0*22 

0-16 

15 

Formaldehyde 

Potassium bichromate . . 

1-5 

0-4 

0-09 

0-69 

0-06 

0-49 

15 

30 


8—2 
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The fixatives will be considered separately in the order of their penetration 
rates. 

The plate at the end of the paper illustrates the difference between 
the fixed and unfixed tissue. 

The figures show the line of demarcation in a sector of the cylinder. 
The line is naturally more distinct in the actual section than in the photograph. 

Acetic Acid (5 px .), — Acetic acid is essentially a nuclear fixative. Pure 
glacial acetic is said by Mann (1902) to act chiefly as a dehydrating agent. 
Protein particles tend to be kept separate by this acid which, in weak concentra- 
tions, causes acid albumins to be formed. Chondriosomes are dissolved away. 

The name that this fixative has for rapid penetration is certainly justified. 
(“ The strong acid is a highly penetrating reagent ’’ Gatenby & Cowdry (1928), 
and “ . . . Acide tres penetrant ” Langeron (1913).) Owing to its sur- 
prisingly great speed of 0*53 mm. per minute (the figures given are for 
the fixed tissue), the time of fixation had to be reduced to 1 minute. 

The fixed nuclei are well preserved and nucleoli can be clearly 
distinguished. The cytoplasm, on the other hand, is of uneven density 
and may contain vacuoles. No chondriosomes are, of course, present. 

The centre of the section is so completely macerated as to be almost 
structureless. Nuclei are present in some cells as distorted masses of 
chromatin, and such cytoplasm as is left tends to be aggregated round the 
periphery of the cell. 

Mer(mrk Chhride (pi. I, fig. 1) (5j>.c.). — The fixative action of mercuric 
chloride is due to its power of coagulating proteins, which are precipitated 
in a comparatively coarse network. A trabecular condition is reached by 
coalescence at the nodes of the net. Bach trabecula is a perfectly trans- 
parent strand of jelly, and in the cell no well defined reticulum is apparent. 
Organs rich in chlorides are less efficiently fixed in mercuric chloride than 
are those poor in such substances, since the presence of the chloride ion 
diminishes the ionization of the sublimate. 

The fixative penetrates quickly, the rate being 1*3 mm. in 15 minutes. 
The line of demarcation is very distinct, as the fixed cytoplasm takes up the 
acid fuchsin much more readily than does the unfixed. 

In the fixed cells the cytoplasm is well preserved, though its density is 
somewhat uneven, and in some cells it presents a granular appearance. 
Nucleoli are distinctly visible in the nucleus, in which it is possible to detect 
the chromatin network. 

The unfixed cells show large intracellular spaces, most of the cytoplasm 
having ffisappeared. The nucleus, where it is fixed at all, tends to be of a 
more uniform density than in the fixed cells. It may be distorted in shape. 

Ethyl Alcohol {Absolute ), — ^Absolute alcohol fixes by coagulating natural 
albumins and by dehydration. Mann (1902) states that alcohols of 90 p.c. 
or stronger greatly distort the nucleus, but this effect is not apparent in the 
sections under consideration. 

0*29 mm. per 15 minutes was the figure obtained for the penetration 
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rate. This perhaps is less than would have been expected since the general 
impression seems to be that absolute alcohol penetrates very quickly (vide the 
statement in the “ Microtomist’s Yade Mecum ’’ — “ This (absolute alcohol) 
is sometimes valuable on account of its great penetrating power ’*). The 
dividing line between fixed and unfixed tissue is very distinct. 

Both nuclei and cytoplasm are well preserved in the fixed cells, which 
show, how^ever, a distinct shrinkage due to the dehydrating action of the 
alcohol (this substance has. the highest shrinkage coefficient, 1-6). The 
density of the cytoplasm is somewhat uneven. 

Large intercellular spaces are found in the central portion of the section 
to which the fixative has not penetrated. 

Osmium Teiroxide (pi. I, fig. 2) (0*5 p.c .). — Osmium tetroxide forms more 
or less intimate additive compounds with protoplasm. In alkaline and neutral 
media “ il fixe sans precipiter ” Langeron (1918), and has the effect of 
making protein molecules cohere to one another. 

The penetration rate of 0*19 mm. per 15 minutes differs but insignificantly 
from that of picric and chromic acids. This does not bear out the statements 
as to the extremely poor penetrating qualities of osmium tetroxide. “ The 
penetrating power of the solution is very low.” And — son plus grand defaut 
est d’dtre tres peu diffusible et par consequent tres peu penetrant ” 
Langeron (1913). 

The cytoplasm of the fixed cells is of a fairly uniform density, though in 
some preparations a fine reticulum is present. Chondriosomes are very 
numerous in most of the cells. In some cases the brown deposit of a lower 
oxide of osmium is so dense as to obscure the structure. The line of demarca- 
tion is remarkably distinct, 

A reticulum is clearly marked in many of the unfixed cells. This is due 
to the carrying over of^a little fixative into the macerating fluid as already 
described. The intercellular spaces are very large and irregular. 

Picric Acid (0-7 p.c .). — ^Picric acid is a stronger coagulant than acetic 
acid since it precipitates almost every cell constituent. Protein granules 
are at first separate, but they later coalesce and fuse, giving rise to large 
homogeneous masses in which vacuoles occur. 

This fluid has a slightly lower rate of penetration (0*17 mm. per 15 minutes) 
than has osmium tetroxide, although it is commonly supposed to be one of 
the stronger penetrants. “ L’acide picrique ... est un des reactifs les 
plus penetrants ” Langeron (1913). Although it may be, and certainly 
is, a strong penetrant, that is to say it will ultimately find its way through 
the densest tissue, yet it is not one of the more rapid fixatives. 

A fine reticulum is superimposed upon a fairly homogeneous protoplasmic 
background in some, but not all, of the fixed cells. 

YTiere the unfixed cytoplasm has not been macerated away, a faint 
reticular structure can be seen in it. The nucleus is not so completely 
macerated as is the rest of the cell. 

Chromic Acid (0*5 p.c.). — Thi^ acid has a strong oxidizing power and at 
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low concentrations has also a considerable solvent action upon tissues 
(Gatenby & Cowdry (1928)). 

Though its rate of 0*16 mm. per 15 minutes is little less than that of picric 
acid, it is reported to have little penetrating power. “ Chromic acid is not a 
very penetrating reagent ’’ Gatenby & Cowdry (1928). “ II manque de pene- 
tration et il produit dans le cytoplasm des reseaux artificiels ” Langeron (1913). 

In the fixed cells the cytoplasm has a very uniform density and a very 
fine reticulum can be distinguished. Chondriosomes are not visible. 

Inter and intra-cellular spaces appear in the unfixed cells. The nuclei 
are distorted and no details of structure can be seen. 

Formaldehyde (4 p.c.). — The action of formaldehyde consists in the forma- 
tion of methylene compounds with the substances of the tissues. Protein 
molecules tend to cohere to one another. 

This substance has almost the lowest rate of penetration, 0-06 mm. per 
15 minutes, in spite of statements to the contrary. “ It has a high degree of 
penetration. . . Gatenby & Cowdry (1928). “ II joue un r61e important 
a cause de son pouvoir coagulant et de sa remarquable puissance de 
penetration ” Langeron (1913). It is possible that “ puissance ” here refers, 
not so much to the speed with which the tissues are affected, but to the fact 
that they will ultimately be penetrated however hard they may be. 

With this fluid the line of demarcation is not so distinct as in some of the 
other cases. Intercellular spaces sometimes occur even in the fixed rim. 

In the centre of the sections it is difficult to distinguish any structure 
at all, as the maceration has destroyed many of the cell boundaries. As in 
other cases the nuclei appear to h%ve been the most resistant to maceration. 

Potassium Bichromate (pi. I, fig. 3) (1*5 p.c.).— Potassium bichromate is 
essentially a cytoplasmic fixative since it swells chromatin and obliterates 
structure in the nucleus. It has a hardening effect upon tissues and during 
its action becomes partially converted into the chromate. 

It is a generally accepted fact that this substance is slow in action. 
** Potassium bichromate is a slow fixative. . . Mann (1902). And The 
simple aqueous solution of bichromate is hardly to be recommended as a fixing 
agent, because not only does it not preserve nuclei properly, but also because 
it penetrates very slowly'’ Gatenby Jc Cowdry (1928). It is, indeed, the 
lowest of the eight, having a rate of 0*49 mm. in 30 min utes. In 15 
minutes fixation seemed scarcely to have begun. 

The nuclei in the outer rim of the section are homogeneous and structure- 
less, due to the swelling effect above referred to. The cytoplasm is fairly dense. 

Maceration has been very effectual in the centre of the section unreached 
by the fixative. Such protoplasm as is left is aggregated into scattered 
masses and cell boundaries have, for the most part, disappeared. 

Further Experimeitt mth Osmium Tetroxide. 

It seem^ desirable to ascertain whether the rate of penetration was 
even that is to say, whether doubling the time of fixation doubled the 
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distance of penetration. Osmium tetroxide was chosen as giving the most 
clearly defined line of demarcation, and cylinders of liver were fixed in this 
fluid (0-5 p.c.) for 15, 80, 45, and 60 minutes. They were subjected to 
the standard treatment, and on measurement gave the following results : 


Time 

Micrometer divisions - 
Millimtoes , . 


Table III. 


15 mins. 
15 
0*19 


30 mins. 
22 
0-27 


45 mins. 
29 
0-36 


60 mins. 
40 
0-5 



Discussion and Conclusion, 

It is obviously not safe to draw conclusions from a single experiment, 
but the above results would indicate that, for osmium tetroxide, the penetra- 
tion rate is fairly constant. In some cases, therefore, it might have been 
legitimate to give the figures as [j. per minute, but this was not felt to be a 
wise proceeding in the absence of an adequate number of confirmatory 
experiments. 

The fixatives fall into three groups, the very fast, the medium, and the 
very slow. To the first group belongs primarily acetic acid, and, to a much 
less degree, mercuric chloride. Of the middle group, consisting of alcohol, 
osmium tetroxide, picric acid, and chromic acid, alcohol is somewhat the 
fastest. Between the other three there is no significant difference. It 
would be possible to work out the probable error in this assumption, but it is 
manifestly unnecessary to do so. Formaldehyde and potassium bichromate 
bring up the rear with very lovr rates. Formaldehyde is a constituent of 
such rapidly penetrating fixatives as Bouin's fluid, so it must be presumed 
that it penetrates rapidly in the wake of other substances. It would seem 
that bichromate penetrated slowly during the first, rapidly during the second 
quarter of an hour, since in 15 minutes no fixed rim could be distinguished, 
but at the end of 30 minutes the fixative bad penetrated for 0-49 mm. 
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Among the more surprising facts are those relating to the extreme 
slowness of formaldehyde and the comparatively great speed of mercuric 
chloride. Alcohol is considerably slower than might have been expected. 
The other figures do not differ greatly from expectation. 

Although it is realized that this work is by no means exhaustive, it is 
hoped that it may serve as a basis for further investigation upon the subject. 
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DESCBIPTION OF PLATE. 

The Plate shows microphotographs of a sector of the sectional cylinder showing the 
fixed (darker) outer rim and unfixed (paler) centre. 

Fig. 1. — ^Mercuric chloride. 

Fig. 2. — Osmium tetroxide. 

Fig, 3. — ^Potassium bichromate. 
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VI.— THE EESOLDTION OF AMPHIPLEUBA PELLUCIDA. 582.615. 

By J. E. Babnaed, F.R.S., and F. V. Welch, F.B.M.S. 

[Read February llthy 1932.) 

One Plate. 

This note is not intended as a contribution to the knowledge of diatom 
structure, but rather to indicate the increase of resolving power that has 
recently been achieved with this well-known object. All that has ever 
been done to determine the structure of Amphijpleura pelludda is recorded 
in the Journal of this Society, probably nowhere else can so many records 
be found. The object itself is of interest because of its fineness and regularity. 

As a test object it is of value, but it suffers from the disadvantage common 
to all diatoms that there are overlying elements of structure resulting in 
an image difficult to interpret. No photographs tell us anything with 
certainty except the periodicity of the structural elements, and this can be 
determined with objectives of quite moderate N.A. It is, however, important 
to recognize that while a certain minimum numerical aperture is essential, 
the full benefit of this can only be realized when sufficient visibility and 
contrast is secured. To achieve this much has been done in the past with 
various mounting media of high refractive index, but there are serious 
practical limits to these methods. Even the use of an objective of 1*6 N.A., 
with the object mounted in a medium with a refractive index of 2*4 and in 
contact with a cover glass of 1*7, does not yield an image comparable to 
those obtainable by using ultra-violet light of moderate wave-length, as 
was shown at a recent meeting of this Society by Messrs. Trivelli and Lincke 
(December 16th, 1931). 

There is, however, much evidence to suggest both on theoretical and 
practical grounds, that with such an object no method of illumination by a 
solid cone of light is likely to yield the best results. It is said that the use 
of “ dark-ground illumination cannot result in greater resolution, some 
have tried to prove that it falls far short of that possible of achievement in 
a transmitted light image. We know of no evidence to support such a 
contention so far as diatoms are concerned, but it does appear correct to 
say that by either method of illumination a suitable object can be resolved 
to the limit imposed by the N.A. of the objective. It is a matter of great 
difficulty to find an object for comparison, in which elements of structure 
have equal visibility whether shown as a transmitted light or as a dark-ground 
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image, and in which the light and dark alternations are equal by both methods. 
Amfhipleura pellucida certainly does not fulfil these conditions, but it does 
approach them in some particulars. It is impossible to deal adequately 
with a subject of such complexity within the limits of a short paper, but the 
writers venture to summarize their conclusions as follows : 

(1) That the so-called resolution obtained by iUuminating the diatom 

by a slit stop in one azimuth results in an image which indicates 
the periodicity only of the structural elements. 

(2) That the disposition of such a slit stop to an angle of about 45° on 

either side of the frustule results in an appearance suggestive of 
structure, but this is again only an indication of its frequency. 

(8) That neither of the above methods can elucidate structure and that 
recourse must be had to the use of either a solid or hollow 
illuminating cone of rays, in other words, that illumination must be 
uniform in aU directions. 

(4) That a solid cone used under ideal conditions, that is with an ideal 

object, could fully utilize the aperture of any objective, but that 
with this diatom the essential contrast or visibility is unattainable 
and therefore maximum resolution is not achieved. 

(5) That a combination of dark-ground illumination with ultra-violet 

light does provide a method in which there is close resemblance 
of image to object. 


DESCRIPTION OP PLATE. 

Fig. L— A. pellucida X 1500. Objective 2*0 mm. Apo. N.A. — 1*40. Tube length 
250 mm. Realgar Mount. Oblique illumination in the direction of the length 
of the frustule. Monochromatic blue light. 

Fig. 2. — ^As fig. 1, but with illumination direct^ across the frustule. 

Fig. 3. — As fig. 2, but with greater de-centration of the illuminating beam. 

Figs. 4, 5, and 6. — A. peUucida, X 2000. Objective 1*7 mm. quartz, monochromat. 
N.A. 2*4 in 275 ft/t. Dark-groimd ultra-violet light illumination with special high 
aperture quartz condenser. Great care hae been taken to avoid efiects on the 
imag^ resulting from de-centration. The annular illuminating cone is of the largest 
obt&iable angle when using an objective of the specified aperture. 

Figs. 7 and 8, — As figs- 4, 5, and 6. These two photographs show the differences between 
the ima^ when the objective is focussed over any given range. With this object 
the precise focus cannot be determined. These two images result from a change 
of focus amounting to 0*1 ft. 
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TIL-SOME NEW THEEMOPHILIC ORGANISMS. 

By E. Hindle (Beit Research Fellow in Tropical Medicine). 

(Peom the Wellcome Bueeatt of Scientific Reseabch.) 

{Read December I6th, 1931.) 

One TEXT-EiotmE. 

General. 

is well kfitown that many organisms, especially bacteria, are capable of 
aetiye life at reMvely high temperatures, but so far as I am aware, with 
two. notable exceptions, comparatively little experiihental wort has 
be^Q done on the artificial production of thermophilic races since DaUinger 
and Biysdale’s classical experiments published in the Transactions of this 
Society nearly sixty years ago. There are technical difficulties in the way 
of keeping incubators constant at these high temperatures, apart from the 
long periods necessary before organisms become acclimatized to such changed 
conditions, and therefore the upper temperature limits of active Mfe can be 
studied more conveniently in animals and plants hving in hot springs. The 
origin and mode of life of these thermophilic races are of considerable 
theoretical interest, and therefore the following observations are published 
with the object of directing attention to this subject. 

During the summer of 1980 I visited the thermal springs at Dax, near 
Bordeaux, and on the surface of the pool of hot water in the market-place 
noticed a scum of organic matter floating about. This seemed to ocmsist 
of blue-green algae and other filamentous orgasms, and some of it was 
collected and brought back for examination; Having no microscope with 
me, this material was not examined until nearly four weeks later, during 
which time it had been kept at ordinary outdoor temperatures. Whm 
examined, the only obvious signs of life were various bacteria, but since the 
temperature of the thermal pool was about 54° C., some of the smterial 
was heated to see if any thermophilic organisms had survived. Contrary 
to my expectations, after mixing some of the original material with boiled 
tap-water and incubating at 53°~54° C. for one to two weeks, a variety of 
micro-organisms developed -in the liquid, including at least two groups of 
which there is only one previous record of their active life at such high 
temperatures. 


577.41. 
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Thermophilic Amoebce. 

At least two species of amoebse were observed in the original cultures, 
one a comparatively large form, 20-30 microns in diameter, and the other a 
smaller form probably belonging to the genus Hartmannella. The larger 
species soon died out and I have only succeeded in continuing cultures of 
the latter. 

This grows readily on plates of dilute nutrient agar, but it is necessary to 
keep the plates moist by maintaining a layer of water in the bottom dish, 
as the water evaporates very rapidly and must be replenished at least every 
day. The agar used for the cultures was prepared as follows : Agar, 10 gms. ; 
Lemco, 0-5 gm. ; sodium chloride, 0-5 gm. ; water, 1000 c.c. The mixture 
was steamed and the pH adjusted to 7-8. After filtration through cotton 
wool, it was again sterilized and finally poured out into sterile Petri dishes. 
The proportion of nutrient agar is approximately half that commonly used 
in ordinary amoeba agar, but it was found to be more satisfactory, as there 
was not such an abundant growth of bacteria and the amoeba could be seen 
more distinctly. 

The primary cultures were obtained by placing some of the original 
material, after incubation for a week at 54° C., on the surface of the agar 
plate and then incubating at this same temperature for two or three days. 
A growth of bacteria radiated from the inoculum and after two days’ incuba- 
tion amoebse could be found along the edges of this growth and subcultured 
on fresh agar plates. The presence of the amoebae could readily be detected 
by examining the surface of the culture under a two-thirds objective of 
the microscope. As a rule the maximum growth was observed after two or 
three days and was followed by encystment. The most satisfactory results 
were obtained by making subcultures every two days, and in this way 
cultures were maintained for nearly a year, the only difficulty met with 
being an occasional over-growth of moulds. 

The active forms were found to be very susceptible to slight alterations 
in temperature and in spite of abundant growth at 53°-54° C. for nearly 
a year, all attempts to raise the temperature at which they would grow, by 
even 1° G,, gave negative results, and when the temperature was raised all 
active forms quickly disappeared. Encysted forms, however, were 
unaffected, and as a result the cultures again showed active amoebae when 
renown at 54° C. 

The lower temperature limit of active growth of these amoebse has not 
been determined, but at 37° C., all cultures failed to grow, although when 
returned to 54° C., growth again appeared. As in the case of cultures that 
had been kept at higher temperatures, the amoebse probably persisted in the 
form of cysts, for active forms were not seen in cultures that had been kept 
at C, overnight. 

The cysts are able to withstand temperatures ranging from below 0° C. 
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up to at least 60° C., and dried cysts kept in an unheated shed were found 
to be alive ten months later. 

The morphological details of division and cyst formation in this amoeba 
have not been fully studied, but from its general structure, and the absence 
of any flagellate phase, it probably belongs to the genus Hartmannella. 

As far as I am aware, this is the fiirst definite record of an amoeba show- 
ing active hfe at such a high temperature, although an organism recorded 
by Issel (1901), as Felomyxa villosa, from hot springs (54° C.) in Italy, 
probably belongs to the same group. It is necessary to emphasize the state- 
ment “ active life,'* since the encysted forms of amoebae are well known to 
be able to withstand comparatively high temperatures. E. Boss and D. 
Thomson (1915), and later D, Thomson and J. 6. Thomson (1916), discovered 
cysts of a free living amoeba on the surface of desert sands in Egypt, which 
must be exposed to a temperature of at least 65° 0. When cultures were 
made from material from the surface of the sand, various organisms were 
obtained, including amoebae and flagellates. There is no evidence, however, 
that these organisms were capable of active hfe at high temperatures, 
but in common with many other animals and plants, possessed highly 
resistant ^gj-sts. 

Thermophilic Spirochcetes. 

The original material from the Dax thermal springs, when reheated 
to 54° C. in the laboratory, showed the presence of spirochsetes, but only 
in very small numbers. However, when the amount of organic matter in 
the culture was enriched by the addition of a small quantity of fasces, a 
much more plentiful growth was obtained, as in the case of other waters 
treated in this manner (Hindle, 1925, 1931). 

Spirochaetes morphologically resembling the following were observed in 
these coprozoic cultures : 

(a) Spirochceta stenostrepta Zuelzer, 1911. 

(b) Spirochceta pseudopallida Uhlenhuth and Zuelzer, 1921. 

{c) Spirochceta pseudorecurrentis Uhlenhuth and Zuelzer, 1921. 

(d) S, {Leptospira) hijlexa Wolbach and Binger, 1914. 

The first three species were only seen in the primary cultures and died 
out when attempts were made to carry them on in subcultures. They all 
lived at 53°-54° C., and in addition the varieties of S, stenostrepta and 
8, (Leptospira) hijlexa were also found in cultures grown at 87° C. 

S, (Leptospira) hijlexa var. thermophila was continued in subcultures 
for nearly a year and grew readily at 54° C. in tap-water containing one part 
in thirty of horse serum, and also in Fletcher’s medium (Fletcher, 1928). 
The high temperature at which they were grown seemed to have no obvious 
accelerating effect on their rate of multiplication, for the maximum growth 
of the cultures generally occurred after ten to fifteen days’ incubation, which 
is approximately the same time required for the optimum growth of the 
ordinary S. hiftexa grown at 30° G. 
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Morphologically this spirochaete closely resembles ordinary strains of 
water leptospira, but seems to be serologically distinct from the London 
tap- water strain, judging by the results of the adhesion test (Brown and 
Davis, 1927). This test depends on the fact that when a spirochsete is exposed 
to the action of its specific immune serum, it is altered in such a way that 
any small particles (blood platelets, bacilli, etc.) adhere to its surface. The 
rabbit serum used for this test produced a well-marked positive reaction with 
a London tap-w^ater strain of Leptospira, for which I am indebted to Major 
H. 0. Brown, but had no effect on the thermophilic strain. It should be 
noted, however, that the test with the latter had to be performed on a warm 
stage at a temperature of approximately 54"^ C., and it is possible that such 
a heat might influence the reaction. 

For convenience of reference, the name Spirochceta (Leptospira) Hfle^ 
var. thermophila is suggested for this thermophilic race of ^ater leptospira 
from Dax, but as in the ease of most other varieties of spirochsetes, it is not 
distinguished by any different morphological details, but only by its 
physiological characteristics. 

The only thermophilic spirochsete previously recorded is Spirochceta 
daxensis^ found by Cantucuzene (1910) also in the Dax thermal pool. This 
organism, which resembles S, plicatilis^ was not found in the material I 
brought back to London, but as this had been at ordinary temperatures 
for some weeks before examination, many organisms, including this species, 
may have died out, only the more resistant forms surviving. 

It is curious that in the original material from Dax preserved at room 
temperatures, I have never succeeded in finding any living spirochsetal 
forms, and either these organisms must be extremely scanty or, as I think 
probable, undergo segmentation into very short forms which are not 
recogniiaable as spirochsetes. 


General Discussion. 

The amcebse and spirochsetes living in the Dax thermal waters, are 
examples of two groups of organisms supposed to be particularly susceptible 
to the effect of heat, yet both have become acclimatized to active life at the 
comparatively high temperature of 54°C.* The spirochsetes are at least 
morphologically identical with those commonly found in rivers and pools, 
and it is only reasonable to assume that the thermophilic races have been 
derived , from individuals to which such temperatures would be rapidly 
fatal 

With the exception of bacteria comparatively, few organisms seem to 
have become adapted to active life at temperatures above 50° G., although 
the thermal death point often reaches very much higher temperatures. 
Many of the bacteria show great adaptabiKty to changes in temperature. 


* Th© t©m|]«ratiir8 of the springs is given as 56° C., but in the laboratory the culture 
of amcelMe Uid not grow at this temperature. 
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as shown in the following table, which gives a few examples of the ranges 
through which they are capable of growth. (For further details, see Morrison 
and Tanner, 1922.) . 



Minimum in 
Degrees C. 

Optimum in 
Degrees C. 

Maximum in 
Degrees C. 

jB. phoaphorescena . . . . . . . , ! 

0 

20 

37 

B. fiuoreacena var. liquifactens . . . . . . i 

5 

24 

38 

B. avhiili^ . . . . . . . . . . 

6 

30 

50 

S. choUrce ... .. .. .. .. .. j 

8 

37 

40 

B. anihracia . . . . . . . . . . i 

U 

37 i 

45 

B. tuherculoaia 

29 

38 

42 

B. fttzianua . . .. 

— 

40 

45 

B. thermophihia . . 

42 

63-70 

75-80* 


In addition, Setchell (1903) has described bacteria from hot springs 
in Calfomia at 89® C. 

B. suibiilis is of particular interest, since it is capable of active growth 
between 6® and 50® C., and has been acclimatized to growth at 57® C. The 
possibility of the occurrence of mixed races, however, does not seem to have 
been excluded in the studies of the activities of this organism, and if the 
cultures contained races with different optimum temperatures it would not 
be necessary to assume the existence of the active growth of any particular 
individual through such a wide range of temperature. The existence of 
different thermophilic races has been proved in the case of the water leptospira 
(Damon and Hampil, 1929), and it is not unlikely that similar variations 
would be found in other organisms. 

Thermophilic bacteria are by no means restricted to thermal springs 
but are very widely distributed ; they are, however, much more abundant 
in the tropics, and in sand from the Sahara desert actually outnumbered 
ordinary forms, whilst in earth from the Antarctic region no thermophilic 
bacteria could be found {see Le Negre, 1912). 

Brief reference may be made to some thermophilic bacteria which are 
of economic importance in certain fermentation processes. The bacteria 
producing lactic acid fermentation in milk are able to multiply at 55®-60° C., 
and although without spores, are only killed by exposure to 65®-70®C. 
Yoghourt is prepared by the agency of one of these bacilli, which is added 
to milk heated to 50° C., although subsequently the fermentation is allowed 
to proceed at 45® C. 

Another group of thermophilic bacteria is found in various plant extracts 
containing sugar, such as beet juice, etc. These bacteria are very active 
at 45° C., and one of them, Leuconostoc mesenteroides, acts on the saccharose 
and glucose, producing substances which prevent the crystallization of the 
sugars. Other members of the group are found in fermenting manure, 
and act on the material at temperatures up to 72® C. Allied organisms are 


* According to Bergey (1910). 
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also found in silos, where the contained vegetable matter undergoes various 
fermentation processes associated with a rise in temperature. In this case 
favourable conditions for the diastasic action of the thermophilic bacteria 
seem to be realized at temperatures of 70°-75° C. Thermophilic bacteria 
belonging to this group are also used commercially for the manufacture of 
methane from cellulose. 

In addition to bacteria, various other microscopic plants have been 
found in hot springs. Cyanophyceae, usually Phormidium, have been 
found growing at 65°-68° C., and occasionally at 75°-77® C. Setchell 
(1903) also found that the limit of life in siliceous waters (75° to 77° C. for 
Cyanophycese, and 89° C., for bacteria) was considerably higher than the 
limit in calcareous 'waters (60°-63° C., and 70°-71° C. respectively), and none 
were found in acid springs. 

Green algae (Cladophera) have been recorded from springs at temperatures 
of 50° and 57° C. respectively, but it is doubtful if they live at temperatures 
beyond 60° C. (Sachs, 1864). 

In the case of animals some very extraordinary records are found in 
the literature, such as fish living in springs at 86° G. (Sonnerat, 1774), 
Anguillulid^ at 81° C., at Ischia (Ehrenberg, 1859), frogs at 46° C. 
(Spallanzani, 1777), etc. Hoppe-Seyler (1875) showed how some of these 
records may have been obtained, for he observed fish swimming about in a 
hot spring whose surface temperature was 44°-45° C., but at 18 cm. below 
the surface the temperature was only 25° C. 

In the case of other Metazoa, there is a record of a Stratiomys larva living 
at 69° C. in hot springs in Colorado (Griffith, 1882), but in spite of the 
extraordinary resistance of some insect larvse, there is considerable doubt 
about this record. It is of interest that A. S. Packard, who examined this 
larva, stated that it was identical with one from the Borax Lake, California, 
where it lived in water of almost concentrated salinity. 

In spite of these various records, at the present time the only animals 
which are known with any certainty to lead an active life at temperatures 
above 50° C., all seem to belong to the Flagellata and Ehizopoda, although 
Cihates, Eotifers and Tardigrada approach this limit. 

The Thermal deaik-point is, of course, very much higher in the case of 
both plants and animals. 

Filterable viruses, which are possibly examples of the most elementary 
living organisms, show different degrees of resistance, ranging from such a 
comparatively thermolabile virus as rabies (50° C. for 60 minutes, or 45° C. 
for 24 hours), yellow fever with a death-point of 55° C, for 10 minutes wet, 
and 60° C. for 20 minutes dry, up to 80°-90° C. in the case of Mosaic disease 
when wet, and higher temperatures when dry. Bacteriophage is destroyed 
at temperatures of 60°-80° C. wet, but when dry resists 100° C. or possibly 
185° C. 

Bacteria also show considerable variation in this respect, some of the 
parasitic forms, such as gonococcus being extremely susceptible to variations 
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in temperature, whilst a very large number, and especially the spore-bearing 
members of the group, are able to withstand very high temperatures. Thus 
the spores of the anthrax bacillus require at least B hours dry heat at 140° C. 
to effect death, although 1 hour of moist heat at 100° C. is fatal. B. diphfherice 
in a liquid suspension is killed in a few minutes at 60° C., but when dry 
withstands 98° for 1 hour. Tetanus spores resist boiling for a few minutes. 

In general, a dry heat of 160° C. is considered necessary to ensure sterility, 
although long-continued boiling at 100° C. for several hours is also effective. 

In the case of animals, there are comparatively few records of any high 
thermal death-points and those few are confined to animals which form cysts 
capable of withstanding drying. 

Doyere (1842) has recorded that Eotifera and Tardigrada, after long 
drying, may be heated to 120° C. without all dying, whilst 50° C. is fatal 
in water. Dallinger and Drysdale (1874) have recorded maximum tempera- 
tures of 65°-131° C. for the spores of flagellates, but there is some doubt 
about these records, as in their experiments the possibility of subsequent 
contamination of the fluids is not absolutely excluded. Eeference has 
already been made to some of the Protozoa, which have been cultured from 
desert sand, and many other groups of animals occurring in tropical deserts, 
either as spores or in a state of aestivation, must be capable of withstanding 
temperatures exceeding 60° C. 

Eesistance to high temperatures unquestionably depends on several 
factors, but in the case of organisms which can be dried, such as many 
bacteria, and also in spores and cysts, there seems to be some correlation 
between the degree of dr 3 mess, and the power to withstand high temperatures. 
The same organisms generally tolerate higher temperatures when dry than 
in the presence of water. A suggestive parallel may be drawn between the 
coagulation temperatures of egg albumen mixed with different percentages 
of water as shown in the following table : 

Egg Albumen. Coagulation Temperature. 

In aqueous solution . . . - . . . . 56° C. 

+ 25 p.c. water 74°-80'’ C. 

-h 18 „ 80°-90° C. 

4- 6 „ 14 ^^ C. 

Without water 160°-i 70° C. 

In the case of organisms capable of active life at high temperatures the 
problem is much more complicated, but even in these eases there is some 
evidence in support of the view that reduced water content rais^ the thermal 
death point. Thus Davenport and Castle (1896) record experiments by 
Hamaker, who found that if Ciliates were acclimatized to solutions of high 
osmotic pressure, their bodies became smaller and their thermal death- 
point was higher. It may also be recalled that the Stratiomys larva, found 
living in a hot spring, was stated by Packard to be the mm as one collected 
from a borax lake. ^ 

The hydrogen ion concentration must also be of very great importance, 

9 
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since both the critical inactivation temperature and temperature coefficient 
of enzymes are affected by this factor. In many enzymes the critical 
inactivation temperature (that at which the enzyme is half destroyed in 
an hour) lies between and 70° C., although dry emulsin (101° C.) and 
dry lipase (151° C.) are notable exceptions. The difference, 14°-18° C. 
between the upper temperature limits of life in siliceous and calcareous 
waters, noted by Setchell (1908), is probably due to differences in pH. 

Another significant factor ivS the amount of dissolved oxygen in the liquid, 
since this diminishes as the temperature rises, and it is of interest that many 
thermophilic bacteria, such as those fermenting manure, are anserobes. 
Moreover, Eabinowitsch (1895) foxmd a thermophilic bacterium, which, 
although growing aerobically at 60° C., would only grow anaerobically when 
kept at 87*5° C. 

The most remarkable observations on this subject still remain Dallinger 
and Drysdale's account of the production of thermophilic strains of three 
species of flagellates, Monas dallingeri, DalUngeria drysdali, and Tetmmitus 
rosiraius {see Dallinger, 1887). During the course of nearly seven years 
they were able to raise the temperature at which these a nimal s would live 
from about 15° C. up to 70° C., and the experiment would have continued 
longer but for an accident to the incubator containing the cultures. 

It is of interest to recafl the difficulties that were encountered in this 
experiment. The flagellates could be raised fairly rapidly from 15°-21° C., 
and at the latter temperature multiplication was more rapid, but it was 
found that better results were obtained by raising the temperature very 
slowly, in the first two months the temperature was elevated 3° C., and 
during the next two months approximately one degree each month. Then 
from 21° to 23° C. less than one degree per month. At 23° C. there was a 
great falling off in numbers but no morphological change, and after a week 
they recovered and were kept at this temperature for two months. They 
were then raised about half a degree and another diminution occurred, 
but not so marked as before, and the cultures recovered after four days. 
During the next five months they were slowly raised up to 26*5° C. 

This seemed to be a critical point, for it was only by altering the 
temperature backwards and forwards between 26° and 25*6° C. for several 
weeks that forms were obtained which would survive at the higher 
temperature. Beyond this point and during eight months it was found 
impossible to raise the temperature even less than half a degree vithout 
obvious ill effects. After two or three months they were more vacuolated 
than usual, but when conjugation occurred vacuolation disappeared and 
eventually the three species of flagellates became normal in appearance and 
were slowly raised to 84° C. during the next nine months. Beyond this 
point no advance could be made for another nine months, during which time 
increased vacuolation reappeared and in turn disappeared when the flagellates 
were kept three weeks at 34*6° C. and then raised to 39° C. without any 
difficulty in fourteen weeks. Then there was slightly increasing difficulty 
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up to 42° C, which took two months. During the next three months a slight 
yacuolization took place and then a further advance was made until, after 
seven months more, 58° C. was reached. 

This was a very critical point and for twelve months no advance could 
be made, at the end of which period a sudden increasing growth of vacuoles 
was noticed in some individuals on raising the temperature to 58-5° C., 


TIME N YEARS 


1. Curve showing the development of thermophilic rac^ of flagellates, plotted 

from Ballinger's results. V, vacuolization of protoplasm. 

and after a month all the flagellates showed this vacuolated appearance. 
When these appeared the temperature was gradually raised about 2° C. in a 
month and the vacuolization again disappeared. The temperature was 
then raised fairly rapidly, about one degree at a time up to 65-5° C., then 
more slowly to 68° C., and came to a dead standstill at 70° 0. 

I have plotted these results in the form of a curve (fig. 1) and it will be 
seal that there are a succession of critical points at each of which marked 
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vacuolization of the protoplasm was observed, and only after this had 
disappeared was further advance possible. The results support the view 
that at each of the so-called critical points indicated in the curve, it was 
necessary to wait until a mutation appeared which was capable of with- 
standing a higher range of temperature. Accordingly, each critical point 
might be considered as the upper temperature limit of the strain produced 
at the next critical point below it, and it is noteworthy that these thermophilic 
strains, developed in the laboratory, died when kept at 16-5® 0. 

Jollos (1921), in the case of Paramoecium, has shown that different strains, 
or clones, cultured from single individuals, present considerable variation in 
the temperature range through Vhich they wdll live, four of his clones show- 
ing the following different ranges : 6°~S7° G., 8°-32° 0., 12°-35° C., and 
12°-29“ C. As a general rule no lasting changes were produced by exposure 
to high temperatures, except when treated during the later phases of 
conjugation, when the effects were found to be permanent in a small 
percentage of cases. Such changes were found to persist during many 
generations by conjugation, and therefore may be considered as true 
mutations. 

An interesting thermal mutation has been recorded by Banta and Wood 
(1928) in Daphnia longispina. In connection with the authors’ studies of this 
crustacean, cultures had been continued in the laboratory for some years at 
20°-21'^ 0., which was found to be the optimum temperature. Suddenly one 
out of seven sexually produced clones developed individual characteristics, 
with an optimum temperature of 27® C., and was unable to reproduce at 
20® C. or lower. Moreover, this thermal race was only killed at 43° C., 
whilst the parent stock was killed at 38® C. This striking example of a 
thermal mutation was only discovered more or less accidentally, and it is 
not improbable that thermal mutations of this nature are by no means 
uncommon. Their occurrence would afford a possible explanation of the 
development of the various thermal races of animals and plants, which, as 
a rule, resemble other forms hving at ordinary temperatures, and are only 
distinguished by their capacity for active life at comparatively high 
temperatures. 
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535.91. W.-A METHOD FOE YEETICAL MICEOFEOJECTION WITH 
THE OAEBON AEG AS ILLUMINANT. 

By 6. P. Matthews, D.M.D., F.E.M.S. (Department of Anatomy, 
Harvard Medical School, Boston, Mass., U.S.A.). 

{JRead May IStk, 1932.) 

Two Plates. 

The microprojection of a subject for reconstruction work is best accompKshed 
by using an apparatus aflSxed in the vertical position, projecting the image 
upon a horizontal table for ease in drawing. The upright position eliminates 
the necessity of a mirror to bend the light rays which would be necessary 
in the case of an instrument operating in the horizontal position, and obviates 
the undesirable correction of the inverted image so obtained. In the past 
the only types of apparatus fixed in the vertical position used incandescent 
bulbs as the source of light. These instruments were thoroughly successful 
for work of low magnification, but wholly inadequate for use with the higher 
powers of magnification, as called for when involving the use of oil immersion 
objectives. The failure of the instrument mainly lay with the light source, 
which lacked the necessary power of penetration for projection. 

After much experimentation and at the instance of Prof. J. L. Bremer, 
we sought an instrument that would overcome our difficulties. The attributes 
of the instrument we sought may be summarized as follows : It should be 
compact and permanently aligned, must have an adequate light source, 
and must allow of easy adaptation to our existing stand, and when affixed, 
be rigid in a true vertical position. Prom the many admirable instruments 
on the market, that which answered our requirements was a Bausch and 
Lomb Microprojector (No. 4354 AA), which is compact and permanently 
aligned as a single unit ; it has an automatic arc lamp. The condensing 
lens system consists of four units. First, a 60 mm. aspheric condenser 
acting as a collecting element, directly in front of the light source. Second, 
three condensers mounted in separate swinging arms, adjustable by rack 
and pinion, which serve as substage condensers for the range of objectives 
used. An efficient heat absorbing glass screen is mounted just back of the 
substage on a swinging arm, so that it may be thrown out of the axis when 
used with preparations not susceptible to heat. A microscope is carried 
on the same general base and the tube is focused by coarse and fine adjust- 
ment. This microscope is fitted with a triple (or quadruple) nose-piece 
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A. JEeroprojector in vertical position screwed to vertical plate of carriage, and showing fan on 

Its platform attached to back legs of the projection appl-atus. 

B. Front view of front legs of microprojeotor with machined flat plate (cross-hatched-^crewed 

in position). 


Face p, 134. 





Vertical Microprojection with the Carbon Arc as Illuminant 135 

and the tube is hinged so as to swing laterally out of the optical axis to permit 
projection of the large field when using Micro Tessars. The instrument is 
also fitted with a mechanical stage. 

This apparatus is designed for use in the horizontal position, and we were 
at once faced with diJBficulties when attempting to use it for vertical pro- 
jection. When using the machine normally, in the horizontal position, it 
is the horizontal carbon that burns and forms the crater which is the main 
centre of the source of light. The products of combustion escape as gas 
by the chimney provided. This is caused by the design which allows the 
draught caught by the heat of the flame to act as this scavenging agent. 
When the instrument was turned to the vertical position, this normal 
draught was interfered with, the crater became fouled, and carbon particles 
which normally fall harmlessly to the table now dropped on the large aspheric 
condenser, screening the light rays, which were materially lessened in this 
position. 

Prof. Bremer considered the possibihty of establishing an artificial 
draught with the instrument in the vertical position, which would have the 
same direction as the normal up-draught, with instrument in the horizontal 
position ; therefore, he designed a platform carrying an electric (vibrationless} 
fan, mounted so as to produce the desired draught (see fig. 1, A). This 
platform was bolted to the rear supports (feet) of the base in position to 
hang vertically downward in* the normal state of the instrument, becoming 
a horizontal shelf in the vertical position. To this shelf the fan motor was 
firmly attached. At first a funnel covered the fan directing the air current 
horizontally towards the crater (with the instrument in the vertical position), 
and this draught was aided by lengthening the chimney with a tube. Both 
these aids proved superfluous, the instrument working better when they 
were removed. A very slight current of air activated by the fan was sufficient 
to overcome the fouliag of the crater, and prevent carbon particles from 
fouling the collecting condenser. Later it was found that the fan increased 
the brightness of the light even in the horizontal position. 

For easy use for projection the instrument with this fan attachment is 
carried, in this laboratory, on a stand (fig. 2) devised several years ago, and 
already used for incandescent projection, and for carrying a motion picture 
camera in vertical position. The stand is composed of two firmly affixed 
parallel vertical shafts which are attached below to the , floor and above by 
brackets to the wall. These round shafts pass through a horizontal table upon 
which the image is projected for tracing. A carriage is made by two parallel 
horizontal bars with bushed bearings which slide on the vertical shafts of 
the stand, and are joined in the middle by a vertical steel plate. On the 
lower end of this plate is a steel flange, trued to the horizontal, and in the 
mid-line is a slot through which the anchorage screw is passed. Other 
screws in the bearings can hold the carriage at any point (fig. 3). 

The microprojector has a machined, flat plate screwed to the front of the 
front legs of the cast base (shown by fig. 1, B). Its face is at true right- 



136 Transactions of the Society, 

angles to the optical axis. The apposition of this plate to the trued flange 
on the mounting insures the attachment of the instrument in a true vertical 
position laterally. 

A tapped steel block is permanently affixed to the underside of the base 
of the projector. This block is so adjusted that when its face is against the 
steel plate of the mounting, the instrument is in a true vertical position in 
the forward-backward position. Therefore, all that is required to lock the 
projector in a firm, true, vertical position is the passing of a milled screw 
through the slot of the mounting plate into the tapped block. This method 
is simple, durable, and effective, and does not interfere with the projector 
if it is desired to use it for microprojection in the horizontal position as when 
demonstrating to a class. If used horizontally on a table the shelf bearing 
the fan and motor can conveniently hang down over the table-edge. Other 
instruments used on the stand are fitted in the same way to the slot in the 
steel plate, so that merely by the turning of the single anchorage screw one 
may replace another. 

The advantage of this sliding adjustable mounting is obvious. By 
raising the carriage the projected image can be magnified to any desirable 
extent. The actual magnification for any lens system at any distance can 
be determined by the use of the micrometer scale, and can be readily returned 
to, if the height of the carriage from the table has been noted. 

The necessary control switches are at hand on the table, and a master 
switch and pilot light are attached to the distant wall. Against the face of 
this wall the counter weight rises and falls, counter-balancing the instruments 
used on the carriage, to which it is attached by cords and pulleys. The 
whole is surrounded by heavy, light-proof curtains which slide on a rod 
affixed free of overhead roof and valance. The space between this valance 
and the curtain rod acts as a light baffle and provides an air space which 
allows ventilation. This arrangement is so efficient that even on the hottest 
day, with the curtains drawn and the arc burning, it is possible to work 
without feeling unduly hot. The resistance coil for the arc lamp is attached 
outside the curtains, where also is fitted another pilot light, indicating 
that the master switch is “ on.” This is a precautionary measure to prevent 
the worker from overlooking to switch “ off,” which is quite possible when 
a carbon is burnt out. The unit, as a whole, is shown by the photograph 
(fig. 2), and enlarged view of microscope unit by fig. 3. 


Summary, 

A method devised whereby a standard microprojector is altered to allow 
of use in the vertical position. The alteration is mainly accomplished by 
the establishment of an artificial draught to overcome the reversed position 
of the carbon arc which is the light source. This allows a high magnification 
and is very efficient even with oil immersion 2 mm. objective, and ocular 10. 
The attachment of the instrument to the stand is accomplished by the addition 




Fia. 2. Fia. 3. 

f Jenoml view of Htaiifl for inieroprojoetion, Miero]>rojoetor, with fan in poHition on earriago of stand. 
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of a faced horizontal plate and a steel block bored to receive a screw. The 
plate fits against a similar one on the mounting, thus insuring the vertical 
position laterally. The vertical position in the other direction is accomplished 
by the steel block attached permanently to the instrument base and screwed 
by a milled hand-screw to the mounting plate. 

The mounting is carried by four bearings on the vertical parallel shafts 
of the stand and can be anchored in position by hand-screws. A counter- 
balance compensates for the weight of the instrument and mounting. The 
whole ensemble is curtained for the exclusion of light, and is adequately 
ventilated. A system of pilot lights indicates when switches are “ on ” 
and prevents carelessness, thereby eliminating a fire hazard. The whole 
unit is simple and effective, does not require any skilled knowledge of 
microscopy, and may be regarded as entirely “ foolproof.” 
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612.44. IX.-COMPAEATryE HISTOLOGICAL STUDIES OF TEE THYEOIDS 
AND PITUITAEIES IN PEOG TADPOLES IN NOEMAL AND 
ACCELEEATED METAMOBPHOSIS. 

By Doeothy I. Ciements (Dept, of Zoology, Birkbeck College, University 

of London). 

{Read May 1932.) 

Two Plates. 

I. — Introduction. 

Expeeimental investigations upon amphibian metamorphosis have revealed 
the significant influence of the thyroid and pituitary upon the changes 
involved. Both these glands accelerate these changes, but the removal 
of either gland from tadpoles prevents their complete metamorphosis. 
Extirpation of the thyroid causes hypertrophy of the pituitary, and in the 
absence of the latter the thjToid remains rudimentary. Moreover, hypo- 
physectomized and thyroidless tadpoles can be made to change by treatment 
vrith thyroid (Allen, 1919), -whilst axolotls, both normal and thyroidectomized, 
will metamorphose -when given suitable injections of an extract of the anterior 
pituitary (Hogben, 1923 ; Spaul, 1924, 1930). These facts indicate the 
interrelationship of the thyroid and pituitary, but at the same time suggest 
their ability to act independently upon metamorphosis. 

Comparative studies of the metamorphosis of tadpoles accelerated by 
either thyroid or anterior pituitary show distinct differences in relation to 
iodine and in their quantitative and qualitative responses, and there is also 
a differential tissue response (Spaul, 1928). Axolotls are able to utilize 
iodine in metamorphosis when thyroid but not pituitary is administered 
(Spaul, 1925). These examples provide further favourable evidence of the 
vicarious functioning of these glands. On the other hand, Uhlenhuth (1927) 
concluded, from histological studies of the thyroid of the salamander in 
normal and pituitary accelerated metamorphosis, that the anterior pituitary 
exerts its influence through its stimulation of the thyroid (Uhlenhuth and 
Schwartzbach, 1927). Ingram (1929) found histological changes in the 
thyroids of larval forms of Sana clamiiaris and B. fipiens after grafting 
anterior lobe pituitary, which he regarded as an expression of increased 
activity of the gland. 
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However, no corresponding studies of the pituitary have been made, and 
in view of the importance of the gland in metamorphosis, its histological 
record during these changes would be an essential contribution to a more 
complete understanding of the interrelationship of the thyroid and pituitary 
and their behaviour in metamorphosis. In this paper a comparative histo- 
logical study of these glands in the tadpole, during both normal and 
accelerated metamorphosis, has been undertaken, and the results considered 
in relationship to these problems. 


II , — Material and Methods. 

The material consisted of tadpoles of Rana temporaria which had been 
subjected to suitable treatment with thyroid and anterior pituitary until 
metamorphosis had been produced under standardized environmental 
conditions. A parallel series of controls changing normally to the adult 
form was kept. Others given iodine treatment were also used. 

Specimens at the same stage of development, collected from various 
sources, were placed in dishes containing 100 c.c. of tap water (ten in each)* 
The following series were arranged : — 

(1) 1 c.c. of standard thyroid extract was added, and after 24 hours 

the water was changed ; this vras repeated two days later ; 

(2) tri-weekly injections of 0*1 c.c. of 20 p.c. extract of anterior lobe 

pituitary ; 

(S) specimens placed in iodine solution : (a) 1 c.c. of saturated iodine 
solution in water in 250 c.c. tap water, and (6) 1 c.c, in 400 c.c. 
tap water ; 

(4) tri-weekly injections of 0-1 c.c. of a 10 p.c. extract of the posterior 

lobe of the pituitary ; 

(5) controls. 

The animals were given no food during the period of the experiment, 
and the water was changed every other day. 

Similar series were arranged for specimens at other stages of development. 

Tadpoles from each series at definite stages up to the completion of 
metamorphosis were selected periodically and fixed in Bouin’s fluid. Also 
controls were fixed at the same time after the commencement of the 
experiment as the accelerating fonns. A few were fixed in Suza mercury 
fixative, but, as a general rule, Bouin fixation was found sufl&cient for the 
comparative purposes of this work. 

After embedding in wax, sections (4 to S/a) were cut in three planes — 
sagittal, horizontal and transverse — ^through those regions containing the 
thyroid and pituitary glands, and stained with hasmatoxylin and eosin, 
hsematoxylin and Orange 6., haematoxylin and Biebrich Scarlet, hsemalum, 
and Mallory's triple stain. The differentiation of the pituitary was insufficient 
with these stains, with the exception of Mallory. In this case the maximum 
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effect was not produced, but by modification a complete differentiation of 
the anterior pituitary cells was eventually obtained. The following formula 
was finally adopted : — 

Solution A (0*5 p.c. aqueous acid fuchsin) ... 6 minutes. 

„ B (1 p.c. phosphomolybdic acid) ... 4 ,, 

" Aniline blue 0*7 gm. 
p Orange 6. 0*4 gm. 

” ' Oxalic acid 2 gm. 

Water 100 c.c. 

It is of interest to note that no difference was observed in preparations 
of the ox pituitary when either this modification or the normal Mallory 
stain was used. The pituitary was also studied by using the iodine technique 
(Spaul and Howes, 1930). {See pi. II.) 

III. — Ohservations. 

A complete survey of the thyroid and pituitary of the normal animals 
and those subjected to the various agents was thus made, so that a histological 
comparison between the glands of the different animals at the different stages 
up to metamorphosis was possible. A comparison was made between the 
glands of the accelerated forms and those of controls fixed at the same 
interval of time after the beginning of the experiment- This was done to 
allow, if possible, for any variation that might be due to the longer interval 
required by the control to reach the same stage of development. Hence, 
using two sets of controls, a comparison (1) at the same stage, and (2) after 
the same experimental period, was possible. In addition, the influence of 
(a) difference in the rate of acceleration due to the size of dose, {b) period 
of treatment, and (c) the stage at which treatment commenced,* was especially 
noted. 

Thyroid , — The stage with hind-limb buds was the first examined in the 
controls. The thyroids were small, and composed of small vesicles consisting 
of a single layer of flat epithelial cells surrounding a mass of coUoid. This 
colloid appeared homogeneous with no vacuoles. A few undifferentiated 
epithelial cells appeared at times towards the centre of the gland. In 
succeeding stages the vesicles increased in size and number, so that the gland 
itself became larger. Cubical epithelial cells predominated when the hind 
limbs had three well-developed joints, and immediately before metamorphosis 
these cells were mostly columnar, with the vesicles full of colloid (pi. I, B). 
Droplets, staining with Mallory a similar blue to that of the colloid, were 
sometimes present in the apical part of the cell. During metamorphosis 
numerous vacuoles appeared at the periphery of the colloid masses. The 
colloid was apparently less dense, with a tendency to be granular. Shrinkage 
was evident in some cases. The epithelium, of which there was never more 
than one laver surroundins: the vesicles in B. temn&raria tadnoles. remained 
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columnar or cubical, which was similar to the conditions observed by 
Z. Mayerowna (1922). 

In thyroidfed animals there was greater variation in size, and extreme 
vascularity was usual in advanced stages. Almost all specimens, at stages 
from the first appearance of the three joints of the hind hmb up to meta- 
morphosis, had cubical or flattened epithelial cells, irrespective of the quantity 
of thyroid given (pi. I, A). In only one case was columnar epithelium 
observed near complete metamorphosis. Definite shrinkage or vacuolation 
of the colloid occurred. The invariable blue-staining reaction of the colloid 
in the controls was not obtained, there being blue or red, or the blue confined 
to the centre of each mass, with orange borders. Further, in advanced 
stages the colloid might be granular. 

The thyroids of tadpoles receiving injections of the anterior pituitary 
varied also (pi. I, C). As a rule, the vesicles were of medium size, with 
frequently, in both early and late stages of metamorphosis, a group of 
undifferentiated epithelial cells in the inner part of the gland. The cells 
were usually cubical, but might be partly flattened in some and columnar in 
others. The colloid might be contracted or even absent, but often filled 
the vesicles. Vacuoles, if present in the early stages, were few, but at 
metamorphosis they were either numerous, few, or altogether absent. An 
even greater variation of the staining reaction of the colloid was found. 

The progress of metamorphosis was inhibited, as expected, in those 
tadpoles given injections of extract of the posterior lobe of the pituitary 
(Spaul, 1925). They did not advance beyond the stage m which the hind 
hmbs w^ere three-jointed, during the period required for completion in those 
accelerated. Their thyroid glands were small, the vesicles round and lined 
by flattened epithelium. The coUoid was contracted or absent, showed 
no vacuoles, and stained blue with Mallory, but sometimes had a granular 
appearance, which constituted the main distinction of the gland from that 
of controls at the same stage of development. 

The thyroids of those tadpoles in the stronger iodine solution (pi. I, D) 
differed very little from those treated with thyroid, the cells being cubical 
or very flat, with variable coUoid which was either contracted or filled the 
vesicles. Vacuoles appeared in some. The effect was less in the weaker 
iodine solutions, the cells being, as a rule, cubical or columnar in advanced 
stages, although flattened cells were found in some. 

Summarizing these observations, the most noticeable feature is the ^ 
variability in all cases, but in spite of this a distinct demarcation exists 
between the groups. The variation can be accounted for to a large extent 
by differences in dosage and age when initially treated, and also by the 
individual variation of the animals themselves. 

The thyroids of those completing metamorphosis under thyroid treatment 
are clearly distinct from those of controls at the same stage, showing a 
decided tendency to resemble controls at an earlier stage of development. 
It would appear that these cells have not completed the cycle characteristic 
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of the controls. On the other hand, the colloid appears to be less in amount 
and more dense. Similar observations were made by Uhlenhuth upon the 
thyroid of salamanders treated with iodothyrine (Uhlenhuth and 
Schwartzbach, 1927). The thyroids of those animals metamorphosing imder 
the influence of anterior lobe of the pituitary are not so clearly differentiated 
from those of the controls. The latter are fairly consistent compared with 
the fluctuations observed in the others. Many have cubical cells, but others 
flattened or columnar, whilst the colloid varies in quantity, density — Whence 
staining capacity — vacuolation, and the extent of shrinkage. No definite 
correlation betw'een the state of the colloid md the structure of the cells 
is possible. Hence there is not the close agreement between the glands 
in this case comparable to that recorded by Uhlenhuth and Schwartzbach 
(1927) between the thyroids of controls and anterior lobe pituitary treated 
Amhlystoma tigrinum. 

Pituitary , — ^Here again the pituitary glands of the controls were examined 
at stages from the first appearance of hind limbs up to the completion of 
metamorphosis. Three distinct types of cell w’ere observed in the anterior 
lobe of the pituitary with the modification of Mallory’s triple stain, but the 
differentiation between them is not so clear as that found in mammalian 
pituitaries (Cooper, 1925 ; Spaul and Howes, 1980). The cells observed 
were (1) ox 3 rphil, in which the cytoplasm stains scarlet or orange; 
(2) basophil, which have blue-staining cytoplasm ; and (3) cells which are 
intermediate in staining reaction between the others, grading from an orange- 
grey to a blue-grey colour for the cytoplasm. The oxyphil and basophil 
cells are very similar in structure, having a large nucleus of variable staining 
capacity with one or more nucleoli, which are frequently oxyphil. Compared 
vdth the mammal, the cytoplasm, which is granular, is scanty. There are 
at least two kinds of granules, coarse and fine. The former are very dark 
red in oxyphil cells and dark blue in basophils, and closely surround the 
nucleus, but clumps of them are also foimd in different parts of the cytoplasm 
and towards the periphery. The fine granules stain either bright red or 
bright blue, and are distributed evenly throughout the cytoplasm. As 
regards the intermediate cells, some have a similar structure to the oxyphils 
and basophils, excepting the grey-staining reaction of their fine granules 
and the dark brown of the coarse granules, whilst others have no coarse 
granules and may be altogether smaller. The weakly-staining oxyphil 
and basophil cells found in the ox (Spaul and Howes, 1930) could not be 
distinguished in these intermediate cells, but two kinds of neutrophils were 
noted in some sections of material fixed in Suza. The distribution of these 
three types of cell was not constant, but they tended to conform to some kind 
of plan, with the basophils concentrated towards the inferior and central 
part of the lobe. 

The cells of the pars intermedia are basophil and neutrophil, and 
structurally resemble the basophils of the pars anterior. The pars nervosa 
consists chiefiy of neuroglia cells and fibres, staining in a similar manner to 
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the pars intermedia of the same animal. In both cases, however, the nuclei 
may vary in colour. No further reference will be necessary to the posterior 
lobe of the gland, as its condition remains approximately the same throughout 
treatment with the various agents. 

Young stages of control animals had rather small and flattened pituitary 
glands. The oxyphil and basophil cells, about equal in number, were a 
dull red and dull blue respectively, owing to the weak a ffini ty of their fine 
granules for the stains. Numerous large dark granules were present round 
the nuclei of all cells. As older stages were examined (pi. II, P), the gland 
became larger, with the oxyphil cells a brighter scarlet and the basophils a 
deeper blue, but the proportion of each type of cell remained approximately 
the same as that in the glands of young animals, so far as could be ascertained. 

In iliyroidfed animals the structure and proportion of oxyphil, basophil, 
and neutrophil cells in the anterior lobe of the pituitary appeared to be 
similar to the controls. However, a marked alteration in the staining reaction 
of the lobe was observed (pi. II, E). All types of cell tended to be more 
basophil, the cytoplasm of oxyphil cells being red to orange, that of the 
intermediates grey to blue, whilst the basophils were a deep blue. 

Again, in the anterior lobe of those given arUerior pUuitary extract, the 
structure and proportion of the different types of cell appeared to corre- 
spond with the controls, but there was a definite oxyphil reaction (pi. II, G). 
The cytoplasm of the oxyphils was more intensely stained than in the controls, 
whilst the intermediates were graded from an orange-yellow to grey. Few 
basophils appeared normal, many being purple, and in some cases they 
seemed to have lost their affinity for stain. The intensity of the effects 
appeared to be dependent upon age and dosage. 

The condition of the pituitary in tadpoles kept in iodim solutions, also 
those treated with an extract of posterior lobe pUuitary, resembled in general 
that of the corresponding stage of control animals. 

In investigations upon the distribution of biological activity in the ox 
pituitary, Spaul and Howes (1930) applied an iodine leucobase technique 
based upon chemical knowledge of active extracts of the anterior pituitary 
which enabled them to associate the oxyphil cells with metamorphic activity. 
Howes has more recently modified this technique by substituting cyanosin 
for the leucobase of malachite green as the medium for emphasizing the 
differential adsorption of the iodine. 

In view of the ^tablished influence of the pituitary in metamorphosis 
and the changes in the animals’ pituitaries recorded here, it was considered 
that this technique would be of i^sistance in the interpretation of those 
changes. Sections from absolute alcohol were treated with : — 

(1) 4 p.c. iodine in absolute alcohol, 8-^ hours ; (2) 10 p.c. iodine in 
potassium iodide solution, 2 days ; (3) wash and 1 p.c. aqueous phosphor 
molybdic acid, J-hour; (4) wash quickly and 1 p.c. aqueous solution of 
cyanosin at 55° C., 1 minute. All the cells were stained pink, while the 
oxyphils were shown, by comparison with sections stained with Mallory, 
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to be a deeper pink. The large granules present in the cells appeared dark 
brown. 

In controls the intensity of this reaction increased with age up to 
metamorphosis. In thyroid-treated animals the whole was paler at any 
corresponding stage, whilst the differential effect between the oxyphils and 
others w^as small. In the anterior pituitary-treated animals the effect was 
more marked than in the controls, the oxyphils being deeply coloured. 

This response serves to emphasize the difference between the animals 
treated with anterior pituitary and the controls, and still more that between 
the thyroid-fed and anterior pituitary-treated animals. 

These results indicate variation in the staining affinity of the cytoplasm 
of the cells of the glands -which are correlated with the treatment to which 
the am’mals are subjected. On the other hand, no definite evidence of 
structural alteration in the cells or the gland itself, or variation in the number 
of the different types of ceUs, is forthcoming. The nuclei appeared to be 
in a resting phase throughout, with lightly-staining chromatin and nucleoli 
and no indication of mitotic chromatin figures. 


IV. — Discussion. 

The most interesting feature of these histological studies is the definite 
but different reaction, indicated by the affinity for acid and basic stains, 
observed in the cytoplasm of the pituitary during metamorphosis. This is 
dependent upon the accelerating agent given. However, the extent to 
which the changes observed in the glands indicate the variations in secretory 
activity is a problem upon which little can be said at the moment. There is 
not a cycle of changes comparable to that observed in the thyroid, nor has 
the histological technique been such as to permit a detailed and accurate 
study of the cytoplasm. The only variations in the cytoplasm that have 
appeared from the preparations made here concern its staining affinity. 
Alterations in the granular nature of the cytoplasm, or other changes likely 
to be interpreted as indicative of secretory activity, have not been obtained. 
A more comprehensive study would be needed and a more coihplete study 
of the pituitary of other species in other groups required before any conclusion 
could be reached regarding the sequence of changes indicative of secretory 
activity. 

It has been suggested that oxyphil and basophil cells represent different 
functional phases of a particular secretion. Others suggest they are 
responsible for separate activities and, instead of being interchangeable, 
have a separate derivation. It is also suggested that these cells are recruited 
from the neutrophil cells, but from these observations, and in the absence 
of cell-division, it would appear that they retain their individuality, and it 
is merely the cytoplasm that is influenced by the stimulus. These observa- 
tions throw no light whatsoever on the problem of the relationship of the 
ceils to one another, and the extent to which they can be said to indicate 
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different functional activities of the cells. A further complication is the 
probable presence of other active factors in the anterior pituitary (growth and 
gonad factors), and no evidence exists as yet for associating any particular 
activity with any particular type of cell, except the work of Spaul and Howes, 
in which the oxyphils are indicated as being possibly associated with the 
metamorphic activity. In this respect the reaction obtained with the iodine 
technique is significant m that it is most intense in acceleration produced 
by anterior pituitary extracts. 

As regards the thyroid, the cycle of changes observed, when the rate 
of metamorphosis is increased by anterior pituitary, is essentially the same 
as the controls. The characteristic condition of columnar cells and 
vacuolated colloid in the final phase of the controls, however, shows consider- 
able variation in that either the cells or colloid may not entirely have reached 
that stage. Uhlenhuth concluded, having observed a similar cycle in the 
Amblystoma thyroid, that the pituitary stimulated the thyroid and so 
brought about metamorphosis. However, if this were the case, more thyroid 
would probably be required than normally to produce acceleration (as in 
acceleration by thyroid treatment), and hence indications of hyperactivity 
of this gland might be expected. The variation noted here cannot justifiably 
be interpreted as a sign of hyperactivity — ^in fact in many cas^ the thyroid 
lags behind, although consideration must be given to the inadequacy of 
these preparations in assessing any quantitative action. It might well be 
that the pituitary stimulated metamorphosis and the thyroid proceeded to 
develop under the same stimulus, in unison with the remainder of the 
organism, so that it presented a similar histological picture at the completion 
of accelerated metamorphosis to that at the completion of normal 
metamorphosis. 

Apart from the changes in the thyroid, there is the marked oxyphil 
response in the pituitary, which suggests that both glands are stimulated 
as well as metamorphosis. This contrasts with the undeveloped condition 
of the thyroid and the basophil reaction of the cells of the pituitary in thyroid 
acceleration, when, if basophility is indicative of reduction of pituitary 
activity, the glands appear to be inhibited, and thyroid effects metamorphosis 
by direct action upon the tissues. 

In any case, it is evident that the endocrine balance is disturbed, but in 
view of these histological studies it is doubtful to what extent inferences 
can justifiably be made upon the exact mechanism of the stimulus of either 
upon metamorphosis. Undoubtedly they are interrelated, but whether the 
metamorphic stimulus of the pituitary is direct or associated with the thyroid 
is a point demanding not merely a study of the thyroid or pituitary alone, 
but a complete survey of these glands in amphibia undergoing accelerated 
and normal metamorphosis, together with studies of these glands in 
neotenous forms and the results of experimental investigations. 

It is interesting to note at this st^e that arrested devdopment of the 
thyroid results from hypophysectomy, and hypertrophy of the pituitary 

10 
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results from extirpation of the thyroid. In view of this interrelationship, 
the condition of the thyroid in th 3 uroid acceleration would suggest lack of 
pituitary stimulus, which may he correlated with the latter’s basophil 
reaction ; whilst the pituitary given in pituitary treatment might overcome 
any thyroid influence and induce greater activity in the gland and hence 
an oxyphil reaction. 

Another significant observation is the fact that the pituitaries appeared 
to be more or less normal (that is, like the controls) in acceleration produced 
by iodine treatment, whilst the thyroids resembled those in acceleration 
under thyroid influence. The affinity of the thyroid for iodine is well 
known. On the other hand, no such affinity exists between iodine and the 
pituitary, and, further, apparently only thyroid can utilize iodine in meta- 
morphosis (Spaul, 1925). Hence acceleration here would appear to be 
produced by the accelerating agent alone without any great assistance, so 
far as can be ascertained from histology, from the glands themselves. This 
action, therefore, would also be more or less direct. The direct action of 
the thyroid on the tissues in producing metamorphosis has already been 
commented on by various workers (Uhlenhuth and Schwartzbach, 1927 ; 
Spaul, 1925, 1980), and evidence has already been put forward suggesting 
a sunilar action in the case of the pituitary (Spaul, 1980), which would appear 
to gain some support from these observations. 

As regards the action of the posterior lobe, not only is metamorphosis 
inhibited, but the thyroid and pituitary remain similar to controls at the 
same stage. 

Allen (1929), working on the histogenesis of the anterior pituitary in 
Bufo during metamorphosis, described a consistent increase in the number 
of eosinophil cells dilring the process, together with a sudden increase in the 
number of basophil cells during the latter part of the change, from which he 
suggested that “ the fact that the basophil cells first undergo rapid increase 
at the crucial point seems to indicate their significance in connection with 
the problem of metamorphosis.” In the case of B, tem'poraria, however, 
no such increase in the number of the basophil and oxyphil cells has been 
observed, which further impresses the need for a complete survey before 
any deductions can be drawn. 


V. — Summary. 

1. Oxyphil, basophil, and neutrophil cells of similar structure are present 
in the anterior pituitary of the tadpole. Their proportions and structure 
remain approximately the same as metamorphosis proceeds, nor do they 
alter under the influence of accelerating agents such as thyroid, pituitary, 
and iodine. These cells have large nuclei with a small amount of granular 
cytoplasm, and can be only satisfactorily distinguished by their staining 
reaction. 
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The posterior lobe consists of basophil cells which remain unaffected 
in metamorphosis whether normal or accelerated. 

2. In acceleration produced by injections of the anterior pituitary, the 
thyroid passes through approximately the same sequence of changes as 
controls metamorphosing at the normal rate, whilst the pituitary shows a 
distinct reaction marked by the increased oxyphil affinity of the cytoplasm 
of the cells. 

3. In acceleration produced by the thyroid, the thyroid remains 
undeveloped and the cytoplasm of the pituitary cells shows a distinct 
basophil affinity, the reverse reaction from that found in acceleration produced 
by anterior pituitary injections. 

4. The different responses of the pituitary are emphasized by the response 
to the iodine cyanosin technique, which is most intense in acceleration 
produced by the anterior pituitary and least when thyroid is administered. 

5. If oxyphility indicates increased and basophility reduced activity of 
the pituitary, it is possible that the anterior pituitary can stimulate both the 
thyroid and pituitary glands as well as metamorphosis, while the thyroid 
stimulates the tissues only to produce metamorphosis. 

6. The pituitaries appear normal in acceleration produced by iodine, 
but the thyroids resemble those to which thyroid has been administered. 

7. The thyroids and pituitaries of animals treated with extract of posterior 
lobe pituitary are similar to those of controls at the same stage. 

This work was carried out in the Department of Zoology, Birkbeck 
College, with the help of a Eesearch Studentship granted by the College. 

I am indebted to Dr. E. A. Spaul for the material which had been 
submitted to treatment with the various agents, and for his continual 
encouragement and assistance during this work, and to Prof* H. G. Jackson 
for kindly reading the manuscript. 
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DESCRIPTION OE PLATES. 

Plate I. 

Transverse sections of thyroid glands of tadpoles immediately before metamorphosis. 
The fore-limbs are stiU beneath the operculum, hind-limbs developed, degree of tail 
absorption varies with treatment. 

A. After Injection of Thyroid Extract , — ^The section shows cubical and flattened vesicular 

epithelial cells, and shrinkage and vacuolation of the colloid masses. 

B. Control , — ^The section shows the cubical and columnar cells of the vesicles, which are 

packed with colloid. Large droplets staining similarly to the colloid are seen in the 
distal part of many of the cells. 

C. After Injection of Anterior Pituitary Extract,— The section shows the varying nature 

of the vesicular epithelium, and of the density and vacuolation of the colloid. Colloid 
is absent from one vesicle. A group of undifferentiated epithelial cells is seen in the 
centre of the gland. 

D. After Treatment with Iodine- Solution . — ^The section shows the tendency of the vesicular 

epithelial cells to he flattened, and the variation in density of the colloid. 

5, red blood corpuscle, 
c, connective tissue, 
e, undifferentiated epithelium. 


Plate II. 

Median sagittal sections of pituitary glands of tadpoles immediately before meta- 
morphosis. The sections were stained by using the iodine technique (Spaul and Howes, 
1930), the degree of oxyphility being incbcated by the depth of staining £is shown in the 
plates. 

E. After Injection of Thyroid Extract . — ^The pituitary cells have slight affinity for acid 

stains. There is a group of acidophil cells in the centre of the anterior lobe of the 
gland. 

F. Control . — ^The cells are intermediate in staining reaction between those of am'malR 

treated with th37roid and pituitsry extracts. 

G. After Injection of Anterior Pituitary Extract . — ^The pituitary appears much darker, 

lowing the increased affinity of the cells for acid dyes, and the distribution of these 
cells over the entire gland. 
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ZOOLOGY. . 

{Under the direction of G. M. Fistbult, MJl).) 

HISTOLOGICAL TEOHmQXTE AJND STAmUNG. 

A New Fixative. — ^D. G. Carpenter and B. E. Nebel Entlienmm 
Tetroxide as a Fixative in Cytology,” Sdenoe, 1931, 74, 154r-5). Enthenimn 
tetroxide is in certain respects a better fixative than osmiiun tetroxide. It is said 
to be of value for demonstrating tbe cbromonematic structure of chromosomes, 
but unfortunately it decomposes very readily. To reduce the amount of decom- 
position chlorine ipater may be used as a solvent. An ampoule containing 1 gm. 
is broken in 100 c.c. of saturated chlorine water and for use is diluted 1 in 20 either 
■mth distilled water, 0'25--l p.c. formic or acetic acid. The fixative is applied for 
3 minutes. G. M. F. 

Ultra-violet Light and the Ripening of Haematoxylin. — ^E. J. Kohl and 
G. M. James (“ A Method for Eipening Hsematoxylin Solutions Rapidly,” Science, 
1931, 74, 247). Very vigorous hsematoxylins may be obtained by exposure to the 
quartz mercury vapour lamp. The solutions, which must be stirred frequently, 
are placed in wide shallow evaporating basins at a distance from the source of light 
of about 2 feet. Ehrlich’s and Delafield’s haematoxylms require an exposure of 
from 2-4 hours, Heidenhain’s haematoxylin somewhat less. G. M. F. 

A Rapid Method of obtaining Paraffin Sections. — P. W. Bowman and 
M, N. Linch (“ A Short Method for the Preparation of Animal Tissues for Staining,” 
Science, 1931, 74, 440). Tissues are cut in pieces of from 2-4 mm. in thickness, 
placed in 10 p.c. formalin and heated to the boiling-point. They are then trans- 
ferred to acetone and left there for 1 hour, during which time the acetone should 
be poured off and renewed two or three times. It is best to cover the dish and 
place it in the paraffin oven, as at higher temperatures diffusion is more rapid. 
After removal from the acetone the tissue is placed in melted paraffin and left in 
the oven for an hour. Sections are cut in the usual manner. G. M. F. 

A Method for Preventing the Curling of Microtome Sections. — E. A. 
Yarrelman Paper Apron to Prevent Curlirig of Microtome Sections,” Science, 
1931, 74, 20). A piece of wet tissue paper, preferably dark coloured, narrower than 
the knifeward edge of the block and longer, is placed on tbe paraffitn block. Tbe 
cut section, with the paper, rests fiat on the knife with the overlapped edge in such 
position that the paper, with section adhering, can be removed with forceps or 
scalped and placed on a wet slide where the section can be orientated and the 
paper removed leaving the section in place. The process works better with a 
siiing than with a rotary microtome, ‘ G. M. F. 
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A Modiiacatioa of the Gram-Weigert Stain. — H. M. Wallace (“ A Stain 
for Fibrin, Gram-positive Bacteria, and Basal Bodies in Tissues,’’ Sciei^e, 1931, 
74, 369-70). Tissues are fixed in Zenker’s fluid or formol Zenker and are stained 
lightly in hsematoxylin and washed ; 0*5 p.c. aqueous eosin (Grtibler’s water soluble) 
is applied for 30 seconds and washed. Sections are then stained for 2 hours in 
Weigert’s aniline methyl violet, prepared as follows : Solution 1, absolute alcohol 
33 C.C., aniline oil 9 c.c., methyl violet in excess ; Solution 2, saturated aqueous 
solution of methyl violet (Griibler’s 6Bi only) ; 1 part of solution 1 is mixed with 
9 parts of solution 2 not more than 10 days before use. It acts best when from 
3-8 days old. After washing and transference to Lugol’s solution for from 10-15 
minutes, sections are again washed, blotted with filter paper, and differentiated 
in a mixture of 1 part of aniline oil and 2 parts of xylol : cleared in two changes 
of xylol and mounted. Gram-positive bacteria, fibrin and ciliary basal bodies are 
stained a deep purple, nuclei a dark blue, blood corpuscles usually pale blue or at 
times pink. G. M. F. 

A Silver or Gold Impregnation Method for Protozoa. — J. von Gelei 
and P. Horvath (“ Ein nasse Silber-bzw. Goldmethode fiir die Herstellung der 
reizleitenden Elemente bei den Ciliaten,” Ztschr, f. Wiss. Mikr., 1931, 48, 9-29). 
By this technique subpellicular, conductive, and other elements in protozoa are 
brought out. The procedure is as follows : Fix in fresh formol sublimate (5 c.c. 
formalin to 95 c.c. of concentrated HgClg) 1-3 minutes. Centrifuge and wash in 
two changes of tap water. Place in a silver bath (1-2 p.c. AgNOg) for 2-30 minutes. 
Centrifuge and reduce in direct sunlight, in distilled water, or if staining of the 
cilia is desired, in tap water, or equal parts of 1 in 10 formol and 1 in 10 ammonia 
may be used. Wash in several changes of distilled water. Pass through alcohols 
and mount in glycerine alcohol or through xylol to xylol balsam. If gold impreg- 
nation is desired this is introduced after washing in several changes of distilled 
water. For the gold bath 3 c.c. of distilled water with 1 drop of 1 p.c. gold 
chloride is employed. Material is left for one to several hours. Agitation of the 
tubes with every new fluid is recommended and pouring off the fluid after centri- 
fuging, instead of pipetting. The method is not as permanent as Edein’s, for the 
stain fades out easily. G. M. F. 

A New CeUoidin-Paraffin Method for Sections. — J. H. C. Ruyter 
(“ Eine einfache Methode fiir das Aufkleben von Zelloidin-Paraffinschnitten,” 
Ztsckr. f. Wiss. Mikr., 1931, 48, 226-7). The original celloidin-paraffin method 
of Apathy has been improved by various workers. An acetone-methyl-benzoate 
medium, instead of water, is suggested for spreading sections on the slides as the 
celloidin is softened without being absolutely dissolved. The mixture is prepared 
by adding 1 drop of methyl benzoate to 2 c.c. of acetone and then to 8 c.c. of 
distilled water. Add 2-3 drops of albumen-glycerine if desired. Mount as in the 
usual paraffin-water procedure but use less heat, as the sections begin to straighten 
even before any heat is applied. 6. M. F. 

Thermal Relations in the Neutral Red Reaction. — Eoehring 
(Jmm, Morph, d Pkys,, 1931, 52, 165-94). Neutral red staining, as observed in 
plant and animal ihaterial, closely approximates in its reactions to temperature 
the reactions of enzyme to the same fa^^tor, G. M. F. 

A New Technique for Mitochondria. — ^P. EjauszYNSKi (“ Tine nouvelle 
methode pour la detection du chondriome,” BiM. d'HistoL appi,, 1931, 8, 207-9). 
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The following method, based on the property of chromic salts to transform lipins 
into insoluble compounds, is an application of CajaTs uranium nitrate technique. 
Fix for from 10-24 hours in CajaFs solution — ^uranium nitrate 1 part, neutral 
formalin 15 parts, distilled water 85 parts. Einse rapidly in distilled water. 
Treat with 3 p.c. aqueous potassium bichromate for from 1-3 days ; wash, pass 
through the alcohols, and embed in paraffin. Stain with Heidenhain’s hsematoxylin 
or Altmann’s basic fuchsin. G-. M. F. 

Acetone as a Substitute for Alcohol. — E. Sass Acetone as a Sub- 
stitute for Alcohol in Microtechnic,” Siam TechnoL^ 1932, 7, 65-6). Dehydration 
takes place in 15, 20, 25, 30, 35 p.c., etc., through two changes of anhydrous 
acetone at 15-minute intervals. Sections are cleared in four grades of acetone 
xylol. . G. M. F. 

Modifications of Differential Stains. — ^R. Casteoviejo (“ Modifications of 
Differential Stains with Special Reference to the Trichromic Stain of Cajal,’’ 
Amer. Joum, Clin. Path., 1932, 2, 135-40). Modifications of the trichromic stain 
of Cajal are described and discussed. The original technique was difficult owing 
to the fact that alcohol acted as both a differentiating and dehydrating fluid at 
the same time. Calleja used borax or lithium carmine instead of basic fuchsin, 
but Gallego’s modification is probably more satisfactory. Fix tissues in 10 p.c. 
formaldehyde (sections may be cut by the freezing method or after embedding in 
paraffin or celioidin). Stain 1 minute in Ziehi’s acetic fuchsia (Ziehl’s fuchsia 
10 drops, acetic acid 1 drop, distilled water 10 c.c.). Wash in water. Differentiate 
and viro-fix ” in formalin-acetic solution for 5 minutes (formalin 2 drops, glacial 
acetic acid 2 drops, distilled water 10 c.c.). Wash in water. Picro-indigocarmine 
1 minute (aqueous solution of indigocarmine 1 p.c., 1 part and aqueous saturated 
picric acid 2 parts). Wash in water, alcohols, xylol, and mount. Nuclei stain 
red-violet, cartilage, mucin, and mast cells bluish-violet, cytoplasm clear green or 
yellowish-green, connective tissue an intense blue, muscle fibres a clear green. 
This stain may be combined with the van Gieson technique by staining for 1 minute 
with van Gieson’s picrofuchsin in place of picro-indigocarmine ; 1 p.c. aqueous 
eosin for 30 seconds instead of the picro-fuchsin also gives beautiful results. The 
author finds that the ZiehTs acetic fuchsin is better when the following formula 
is used : Ziehl’s fuchsin 15-20 drops, 2 drops formaldehyde, and 2 drops of acetic 
acid for each 10 c.c. of water. G. M. F. 

The Histological Demonstration of Gold. — P. Gatjthiee-Villabs 
(“ Recherche histochimique de For,” CompL rend. Soc. de Bid., 1932, 109, 197-8). 
Two methods have been employed : (1) Reduction by stannous chloride (SnCl^). 
Material k fixed in Bouin and passed into paraffin. After cutting the sections 
should be dried for about a week to ensure their firm adherence to the slides. After 
passing down to water sections are placed in a 5 p.c. solution of stannous chloride 
in distilled water to which enough hydrochloric acid has been added to cause dis- 
appearance of the opalescence. Sections are placed in an oven at 56® C. for 
24 hours, then washed with care, stained with eosin, and mounted in balsam. 
(2) Reduction by light. Sections are passed down to distilled water and then 
placed under an ultra-violet light for 12 hours. The reduci^n obtained is less 
complete than with stannous chloride. G. M. F. 

A Simple and Selective Technique for the Impr^natkm of Microglia. — 
J. M. Romero Martinez (“ Noticia de una tunica ficil y muy selectiva para la 
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impregnacion de la microglia,” Bol. de la Soc, espan. de Hist, not., 1931, 31 , 653--8, 
2 text-figs.). The following simple technique for the impregnation of microglia is 
described : Portions of brain or cord tissue are fixed in formol bromide (ammonium 
bromide 10 parts, formalin 70 parts, water 430 parts) for 1 hour at 55° C., or for 
from 1 day to 3 months at ordinary temperature. The best results were after 
fixation for from 2-5 days. Before fixation the tissues were heated for 20 minutes 
at 50° C. Sections were cut by the freezing microtome and washed in ammoniacal 
water for 5 minutes (water 50 c.c., ammonia 10 drops), then washed rapidly in 
distilled water ; impregnated for 15 minutes at room temperature in the following 
solution : 

Silver nitrate, 10 p.c 50 c.c. 

Sodium tungstate, 2 p.c. . . - . . . . . . . 50 c.c. 

Ammonia in snfi&cient quantity to dissolve the silver tungstate. 

The sections acquire a faint yellow tint most marked in the white matter. Sections 
are washed in distilled water and reduced in neutral 10 p.c. formalin until the 
sections are uniformly faint yellow. Wash in distilled water and place sections 
in a solution of gold chloride, 0-2 p.c., ‘for 5 minutes in the cold and then for from 
10-15 minutes at 45-50° C. till the sections are uniformly black. Fix the sections 
in sodium hyposulphite 5 p.c. solution when they acquire a clear purple tint. 
Wash in water, pass through the alcohols, clear in creosoted carbol xylol, xylol, 
and mount in Canada balsam. The microglia cells stand out very distinctly. 
Quite good results may be obtained after fixation in 10 p.c. formalin or even 
Kaiserling’s fluid. G. M. E, 

A Rapid Method for Frozen Sections. — ^A. C. Broders Modification of 
Wilson’s Fresh Frozen Section Technic,” Joum. Lab. & Clin. Med., 1931, 16 , 
734-8). Slides are ready for examination in 50 seconds and tap water is used in 
place of the dextrine, physiological salt solution, and glucose. Slices of tissue, 
2-10 mm. in diameter, are cut, dipped in water, and arranged on the freezing 
microtome which is turned on in intermittent spurts until about half the tissue is 
frozen. Sections are cut about 15/x thick and floated in a glass dish. They are 
then transferred to Terry’s polychrome methylene blue. Transfer to tap water, 
lift once or twice and allow them to float till the excess stain washes out. Mount 
in water. 6. M. F. 

A Modification of Ramon y Gajal’s Silver Impregnation Method for 
the Peripheral Nervous System. — B. A. Favorsky (‘' Fine modifikation des 
Silberimpregnationsverfahxens Ramon y Cajals fur das periphere Nervensystem,” 
Anat. Am., 1930, 70 , 376-8). Tissues are placed for 24 hours in 0-5-5 p.c. acetic 
acid in 50, 60, or 80 p.c. alcohols. For tough tissues use lower percentages of 
alcohol (50 p.c.) and more of the acetic (3-5 p.c.) and reverse for soft material. 
Wash in 50 p.c. alcohol for several hours, then transfer to ammoniacal alcohol 
(96 p.c. alcohol 10 parts, ammonia 1 part) for 2 days. Wash in several changes of 
distilled water till the objects sink. Transfer to pyridine for 1-2 days. Keep in 
running water for from 12-24 hours and then through several changes of distilled 
water. Treat with 2 p.c. silver nitrate at 37-38° C. for from 4-10 days. Rinse 
in distilled water and reduce for 24 hours in pyrogallic acid 1 part, neutral formalin 
10 parts, distilled water 100 parts. Dehydrate in alcohols (do not leave for more 
than 1| hours in 70 p.c. alcohol) and embed in parafl6n. The axones of the 
peripheral nerve fibres, neurofibrils, ganglion cells, the termination of nerves in 
muscles and epithelia are ail well impregnated and show less shrinkage than with 
the usual methods. G. M. F. 



ZOOLOGY. 


153 


“ NucpIascoU/’ a New Stain for Histological and Botanical Sections.— 

H. Geidies Nucplascoll, ein neuer Farbstoff fur bistologisclie und botanische 
Schnittfarbungen,” Mikr. f. Naturfreunde, 1928, 6, 378-^0). '' ITucpIascoli ” is a 
modified iron hsematoxylin stain witb metacbromatic qualities prepared by 
Griibler’s laboratory in Leipzig. It is allowed to act for 30-40 minutes ; sections 
are rinsed in water, passed tbrougb 96 p.c. alcohol, dehydrated, and mounted in 
Canada balsam. Muscle reddish with dark nuclei ; nuclei of the stratum granu- 
losmn and basal layer of the epidermis purplish ; connective tissue green ; blood 
corpuscles light red; gland colloid transparently pink; cartilage bluish-violet. 
The dry product should be kept weU corked and away from sunlight. G. M. F. 

A Modification of the Mallory-Heidenhain Difierential Staining Method. 

— J. W. Kernohan A New Modification of Mallory-Heidenhain’s Differential 
Staining Method and Adaptation of Formalin-Fixed Material for Mallory’s Stains,” 
Amer. Journ. Clin. Path., 1 , 399-403). The following technique allows 

Mallory’s differential stains to be used on material fixed in 10 p.c. formalin. Wash 
tissue in ammonia water, then place for 4 days in Weigert’s primary mordant for 
myelin sheaths (potassium bichromate 5 gm., chromium fluoride 2 gm., water 
100 c.c.) and for 2 days in Weigert’s secondary mordant for myelin sheaths 
(copper acetate 5 gm., chromium fluoride 2*5 gm., acetic acid 36 p.c. 5 c.c., water 
100 C.C., formalin 10 c.c.). Stain paraffin sections with Mallory’s phosphotungstic 
acid haematoxylin. G. M. F. 

A Method for the Demonstration of Calcium and Tubercle Bacilli in the 
Same Sections. — ^L. Yuak-Po Methode pour mettre en evidence, sur la meme 
coupe, les bacilles tuberculeux et le calcium,” Gompt. rend. Soc. de Biol., 1931, 106, 
648-9). Stain with hsemalum for from 2-6 minutes ; wash in tap water for at 
least 10 minutes. Stain in Ziehl Neelsen fuchsin for 20 minutes without heat. 
Differentiate in a saturated solution of sodium bicarbonate in 70 p.c. alcohol for 
from 30-60 minutes. Wash and counterstain with 5 p.c, Kiihne’s blue for 
5 minutes. Differentiate in alcohol with some oil of cloves for from 5-10 minutes. 
Dehydrate, pass through xylol and mount. Bacteria are red, calcium bluish- 
violet, tissue greyish-biue. G. M. F. 

An “ Intravitam ’’ Technique for the Study of the Grasshopper, — ^W. J. 
Baumgartner and M, A. Payne (“ ‘ Intravitam ’ Technic used in Studies on the 
Living Cells of Grasshoppers,” Journ. Exp. Zool., 1931, 59, 359-93). By means of 
this method cellular structures and inclusions are seen in the living cell, connected 
with the organism, so that its normal metabolism remains unaltered. A male 
grasshopper is anaesthetized for several seconds and its hind legs are severed at 
Sie autonomous joints. The wings are cut off behind the pronotum and a rect- 
angular opening is cut through the chitinous wall of the second, third, and fourth 
segment, just left of the mid dorsal line. The insect is then placed on its right 
side on a slide, parallel to its width. Melted paraffin is run from a pipette over 
the forelegs and antennae, around the head, and along the ventral side of the body 
which faces the right-hand side of the slide, A narrow ribbon of paraffin is led 
up and back to the anterior end of the insect. Spiracles on the abdominal wall 
and the anal aperture are left open. The paraffin walls, together with the body 
and the enclosed surface of the slide, form a small basin, which is filled with Belar’s 
fluid, which is isotonic with the germ cells. Before the grasshopper recovers, the 
testes are drawn out of the abdominal aperture. The yeOowish membrane, which 
encloses the follicles, is carefully torn away and the latter float out in the basin, 
remaining attached to the vasa efferentia. Several follicles are secured with a 
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loop of silk thread and the latter is attached to paraffin. This facilitates observa- 
tion of the living cells and allows the study of movements. Most of the details 
of spermatogenesis described in fixed tissues have been seen in living cells through 
cyst and follicular walls, while chromosomes are observed to move and divide. 

G. M. F. 

Rapid Methods for Colouring Negri Bodies. — G. Petragnini Metodi 
rapidi di colorazione dei corpi del Negri,” BoU. Inst. Sierdt Milanese^ 1928, 7, 
557-61). The following mordant is prepared : Dissolve ground potassium alum. 
3 gm., lead acetate 0*5 gm., 3 drops of acetate acid in 100 c.c. of water ; mix with 
tannic acid 7 gm., ferric chloride 2 gm., methyl alcohol 35 c.c., and 15 c.c. of water. 
Filter after 2 or 3 days and dilute with 20-50 or more volumes of methyl alcohol. 
Method 1: Pass paraffin sections through xylol and absolute alcohol. Treat 
5-10 seconds with dilute mordant ; wash rapidly in absolute and 95 p.c. alcohol. 
Stain for from 10-20 seconds in 0*5 p.c. eosin in 50 p.c. alcohol, and wash slowly 
in water. Stain 1 minute in Mayer’s hamatoxylin, wash rapidly ; stain with 
methylene blue until violet, dry with filter paper ; agitate in 0*25 p.c. N/2 NaOH 
for 15-20 seconds ; wash with 90-95 p.c. alcohol till a general blue, absolute alcohol, 
xylol, and neutral balsam. Results — ^nerve cells blue ; nuclei, capillaries, and 
endothelia brilliant red ; nucleoli dark blue ; Negri bodies eosin red. Method II : 
Treat with mordant diluted 100-200 volumes of water ; wash with absolute, then 
75 p.c. alcohol ; stain with eosin as above, or acid fuchsin, wash ; alcohols, xylol, 
and mount. Ceil bodies pink, Negri bodies red. Method III: Treat with 
mordant 1 volume in 20-40 volumes of methyl alcohol for from 5-10 seconds, 
then acid fuchsin 1 minute ; wash ; stain with 0*2 p.c. indigooarmine for 5-20 
seconds ; wash, then 95 p.c. absolute alcohol, xylol, and balsam. G. M. F. 

A New Method of Differentiating Gentian Violet. — A. Johansen (*' A 
New Method of Differentiating Gentian Violet when used as a Somatic Chromosome 
Stain,” Stain Tecknol., 1932, 7, 17-20). The addition of 0*5 p.c. picric acid crystals 
to the dehydrating alcohols makes possible a much better differentiation of gentian 
violet than has previously been obtainable. The final differentiation should be 
carried out with pure clove oil. Two or three trials should reveal the optimum 
time. G. M. F. 

A New Dehydrating Agent. — 0. C. Bradbuky (‘'A New Dehydrating 
Agent for Histological Technique,” Science, 1931, 74, 225). Ethyl alcohol can be 
replaced by iso-propyl alcohol in the dehydration of animal tissues and has much 
less hardening effect. Iso-propyl alcohol is obtained 98-99 p.c. pure. G. M. F. 

The Demonstration of Urates in Sections. — ^A. C. Hollande (“ L’in- 
solubilisation des urates figures dans les coupes histologiques,” Bull. d'Eistol. appl., 
1931, 8, 176-8). This is a modification of Courmon- Andre’s method. Tissues are 
fixed in equal parts of 1 p.c. silver nitrate and 4*4 p.c, formalin (the latter may be 
neutralized with calcium carbonate) for from 12-24 hours, in darkness. Wash 
in distilled water for 24 hours, changing it several times. Dehydrate in 75, 90, 
95, and 100 p.c, alcohol and embed. Sections are stained, if desired, in hsemalum 
for 10 minutes j wash several hours under tap water ; apply 1 p.c. aqueous orange 
G or eosin, as preferred, for 30-60 minutes ; rinse in Stilled water. Transfer 
to 0*5 p.c. phosphomolybdic acid, rinse in water and stain in 0*12 p.c. aqueous 
light green for 1-10 minutes. Differentiate rapidly in 96 p.c. alcohol. Dehydrate 
with iso-amyl-alcohol, pass through xylol and mount in balsam. Excellent results 
were ihus obtained with adipose tissue surrounding the urate-containing cells and 
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bacteriocytes of Periplaneta orimtalis L. Urates appear black, cliromatin blue, 
protoplasmic inclusions red or orange, depending on the eounterstain ; collagen 
and products of secretion light green. G. M. F. 

Silver Impregnation of Connective Tissue in Histological Preparations 
previously Stained by Other Methods. — I. del Caepio (“ Impregnazione 
argentica del tessuto reticolato in preparati istologici precedentemente colarati 
con altri metodi,’’ Diagnostica e tecnica di hh,, 1930, 2, 1030-33). This method 
may be used for sections previously stained with hsematoxylin and eosin, Mallory’s 
method, or Cajal-Gallego’s technique. Sections are passed down to water and 
remain in distilled water for from a few minutes to some hours in order to obtain 
a partial decolorization. They are then transferred for from 15-20 minutes in 
an 0*25 p.c. solution of potassium permanganate ; wash in distilled’ water for a 
few seconds and then immerse in a 5 p.c. aqueous solution of oxalic acid. Wash 
for 1 minute in distilled water, with three changes, then place for 24: hours in a 
2 p.c. aqueous solution of silver nitrate. Wash in water for 1 minute, with two 
changes, then place for 30 minutes in ammoniacal silver nitrate solution. (Silver 
nitrate 1 gm. dissolved in 10 c.c. of distilled water to which are added 11 drops of 
a 40 p.c. aqueous solution of sodium or potassium hydroxide ; the resulting pre- 
cipitate is dissolved by the addition of 20 p.c. ammonia, drop by drop, and the 
solution made up to 100 c.c. with distilled water.) Wash in two changes of distilled 
wa^er for some seconds, then 15 seconds in neutral 4 p.c. formahn. Wash in tap 
water for 1 minute, then place in 2 p.c. gold chloride till a grey colour is obtained ; 
wash for 1 minute in tap water, then 5-10 minutes iu 5 p.c, sodium thiosulphate. 
Wash in tap water, ascending alcohols, xylol, and mount in Canada balsam. 

G. M. F. 

A Method of Silver Impr^natlon. — C. Foot and E. B. Foot (“ A 
Technique of Silver Impregnation for General Laboratory Purposes,” Amer. Joum. 
Pathy 1932, 8, 245-54, 1 pL). Silver impregnation can be applied for ordinary 
histological examinations. The finest results were obtained after fixation in 
10 p.c. formalin for 24 hours at le€ist, or in Zenker’s fluid for 24 hours. After 
embedding and cutting, the sections are passed through two changes of xylol 
and absolute alcohol and are then treated for from 1-24 hours with a mixture 
of 2 parts pure pyridine to 1 part of pure glycerol. From this bath sections are 
transferred directly to two changes of 95 p.c. alcohol, washed in tap water, and 
placed in distilled water. As impregnating fluid there is used either a simple silver 
diammino hydroxide solution or a silver diammino carbonate. The former is 
prepared as follows : To 10 c.c, of 10-2 p.c. silver nitrate solution in distilled water, 
airbag ammonia is added drop by drop till the brown precipitate is r^lissolved. 
lO c*e* of 3*2 p.c. pure sodium hydroxide solution in distilled water is added find 
the reprecifutated silver hydroxide again just dissolved by the addition of a few 
more drops of ammonia. The solution is then made up to 100 c.c. with distilled 
water that has been Ideated to about 50° C. Silver diammino carbonate is prepared 
by adding ammonia drop by drop to the silver nitrate solution as before, and then 
10 c.c. of 3*1 p.c. sodium carbonate in distilled water in place of the hydroxide. 
Sections are impregnated in the solutions in a closed staining box in the incubator 
at 37° C. for 1 hour. The developer is a mixture of strong neutral formalin (40 p.c. 
formaldehyde) 1 c.c., 1 p.c. sodium carbonate in distilled water 3 c.c., smd distilled 
water to make 100 c.c. Three minutes complete reduction. The toning bath is 
a 1 in 500 solution of Merck’s “ acid brown ” gold chloride iu distilled water. The 
fixing fluid is the usual 5 p.c. sodium thic^ulphate. The variants may be sum- 
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marized as follows : (1) Neutral formalin or Zenker fixation ; (2) paraffin embed- 
I (^) P 5 T^idme“glycerol pretreatment for from 1-24 hours ; (4) in variants 
4, 5, and 6, tannic acid mordant for 15 minutes, followed by stop ” solution of 
ammonia for 30 seconds. The tannic acid mordant is made up of pure tannic 
acid 0-2 gm., ammonium bromide 3*5 gm., strong neutral formalin 5 e.c., distilled 
water to 500 c.c. The stop solution consists of 100 c.c. distilled water to which 
has been added 3-5 drops of strong ammonia. (5) Variants 1, 2, and 3 : impreg- 
nation in warm silver diammino hydroxide for 1 hour ; variants 4, 5, and 6 : 
impregnation in this bath at half strength for 10 minutes. (6) Eeduction in 
formalin-soda developer for 3 minutes. (7) Toning in 1 : 500 gold chloride for 
3 minutes in variants 1 and 4 ; other variants 10 minutes. (8) Reduction of gold 
in variants 2 and 5 with 5 p.c. oxalic acid ; variants 3 and 6 with formalin-soda, 
in either case for 10 minutes. (9) Fix in 5 p.c. sodium thiosulphate in variants 
1 and . 4 for 3 minutes, other variants for 10 minutes. Thorough washes are 
indicated between all steps, distilled water being required till the sections have 
been reduced in step 6, after which tap water is employed throughout. 

a, M. F. 


Cytology. 

Histo-physiological Studies on the Spleen in Tissue Cultures. — A, 

Llombart (“ Estudios histo-fisiologicos sobre el bazo en los cultivos de tejidos,” 
Boh de la Soc. espan, de Hist, not., 1931, 31, 581-610, 8 pL). Tissue cultures were 
made of the spleens of newly bom rats in a mixture of four parts of rat plasma 
and one of extract, made either from rat bone marrow, rat spleen, a commercial 
extract of spleen “ splenotrat,’* chick embryo, or Flexner-Jobling carcinoma. 
Connective tissue elements, endothelial cells, and blood cells were all produced. 
By transformation of the connective tissue cells, monoc 3 rtes or endothelial cells, 
there arise macrophages, principally when the medium is fluid. The macrophages 
are a cellular type with definite histological characteristics specialized for phago- 
cytosis and exMbiting a definite cycle, a period of great activity, followed by 
degeneration and death. Cultures made with difierent extracts showed a pre- 
ponderance of one type of cell — ^abundance of macrophages with extract of bone 
marrow, hypertrophy and rapid growth of fibroblasts with spleen extract, increase 
in the endothelial cells and eosinophils with Flexner-Jobling carcinoma. 

G. M. F. 

Cultivation of Chick Fibroblasts in the Plasma of Hens with the Rous 
Sarcoma. — J. Zweibaum and M. Ostbouch {" Recherches sur Taction du plasma 
d’animaux sarcomateux sur les fibroblastes du poulet, cultives in vitro/' Bull, 
intermt. de VAcad. pohnaise des Sd. et des iMtres (Olasse de Med.), 1931, 3, 53-60), 
The plasma from hens bearing the Rous sarcoma has a toxic action on chick 
embryo fibroblasts cultured in vitro. The cultures grow more slowly and after a 
certain number of passages cease to grow. The fibroblasts show a greater clarity 
of their cytoplasm and the fat granules disappear entirely, while the outline of the 
cells becomes difficult to distinguish. G, M. F. 

Vital Staining of the Rabbit’s Aorta. — G. L. Duff Vital Staining of the 
Rabbit’s Aorta in the Study of Arteriosclerosis,” Amer. Joum. Bath., 1932, 8, 
219-34). In rabbits intravenous injection of a suitable quantity of a solution of 
trypan blue results in well marked staining of the wall of the aorta within 16 hours. 
Variations in depth of colour are seen on the intimal surface of the aorta as the 
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result of irregularities in tte staining of its outer layers. The deeply stained 
areas correspond to the areas in which the aortic wall is most plentifully supplied 
by vasa vasorum. The staining of the wall of the aorta is chiefly due to the 
escape of the dye through the capillary endothelium, which is much more permeable 
to trypan blue than is the lining endothelium of the aorta. The local variations 
in depth of staining in the aorta are thus dependent on the degree of vasculariza- 
tion of its wall. The production of an inflammatory reaction in the external 
layers of the aorta brings a local increase in capillary permeability to trypan blue 
and as a result a stronger staining of the vessel wall in the inflamed area. 

G. M. E. 

The Distribution of Calcium and Magnesium in the Normal and Patho- 
logical Aorta as Demonstrated by a Spectrographic Method. — A. Poli- 
CAED, A. Morel, and P. P. Ravault (“ !lStude histospectrographique de la 
localisation du calcium et du magnesium dans Taorte humaine et de leurs variations 
au cours de Fatherome,” Comjfft. rend, de VAcad. des Sci., 1932, 194, 201-4). The 
intima of the normal aorta contains more calcium than magnesium, while the media 
contains more calcium and proportionately much more magnesium than the 
intima. In the intima affected with lipoid degeneration the calcium but not the 
magnesium is increased, while in the media both substances are diminished, the 
latter in far greater proportion. In the calcified patches there is a very great 
increase in calcium but not in magnesium. G. M. F. 


Histology. 

Seasonal Changes in the Kidney of the Frog. — Chi Lan Tsui {Conirtb, 
Biol. Lab. Sd. Soc. China, 1931, 7, 239-47, 12 text-figs.). A study of the 
kidneys of frogs, Sana nigromacfdata, collected at various times of the year near 
Nanking, revealed definite seasonal differences. During summer there was 
abundance of secreted material in the proximal convoluted tubules as well as in 
Bowman’s capsule. This latter waste material is apparently filtered through the 
capillaries of the glomertdus. In winter, when metabolic activities are at a 
minimum during hibernation, the process of secretion is very slow, the glomeruli 
become contracted, and the proximal convoluted tubules remain inactive. 

6. M. F. 

Splenectomy and Cholesterol. — C. I. Parhon, A. Blinov, and M. Cahane 
(“ Sur la teneur en cholesterol du sang et des surrenales chez les cobayes splenecto- 
mises,” CompL rend. Soc. de Biol., 1932, 109, 239-40). Removal of the spleen in 
guinea-pigs produces a hypercholestersemia which persists for some months. For 
the first two months after the operation there is an increased cholesterol content 
of the suprarenals. G. M. F. 

Histological Changes in the Parathyroids. — C. 1. Parhon and M. Briese 
(“ Recherches sur les variations structurales des parathyroides en rapport avec 
les differentes conditions physiologiques ou exp&imentales,” Compt. r^. Soc. de 
Biol., 1932, 109, 241-2). Cells poor in cytoplasm are common in winter, rare in 
summer. Cells poor in c^ytoplasm are also found during pregnancy and in animals 
treated with excessive thyroid secretion. Durmg lactation there are many cells 
rich in protoplasm. The foetal parathyroid begins to function as soon as lx>ne is 
laid down in the primitive cartilage. G. M. F. 
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Mollusca. 

Acmaea funiculata (Carpenter) at Monterey Bay. — 6. D. Hanna and 
A. G. Smith (Nautilus, 1931, 45, 21-5, 1 pi.). This seldom-noticed limpet was 
discovered recently by dredging in the original locality by the authors of the 
paper, who also received specimens from Mr. George Willett. The radnla is shown, 
Wt further elucidation of this structure would be of interest ; the two figures given 
are probably quite old, and we are unable to determine which is the more authentic. 
Though the radulae of limpets were examined with considerable care by S, P. Wood- 
ward and other microscopists of the last century,, it can hardly be said that their 
structure is yet understood. A careful study of Patella and Acmaea would be of 
much interest. The authors have collected the few facts known about this Acmsea 
with much care. E. W. B. 

A Jamaican Fluviatile Nerita. — ^H. A. Pilsbry (Proc. Ac, Nat. Sci. PM., 
1932, 84, 11-13, 2 figs.), makes a new sub-genus of Nerita (Eluvinerita) to accommo- 
date this form, which is regarded as a Nerita in consequence of Mr. Baker’s study 
of the radiilse in 1923. This brings us to the suggestion that this Theodoxus-like 
shell has been separately evolved from Nerita in this particular locality. The 
hypothesis is interesting, but it would be easier to imagine that the curious 
opercular rib and pit was a modification of the usual peg apparatus. The paper 
will, however, have value if it draws attention to the need for further information 
about the origin of the “ peg.” E. W. B. 

The Genus Polygyrella. — H. A. Pilsbry (Ptoc. Ac. Nat. Sci. Phil, 1932, 
84, 15-19, 8 figs.), Binney’s description and figures are at fault in every point 
of importance,” It is fair to add that the new information received about this 
species or family renders it increasingly doubtful how far the term Odontognatha 
can be usefully retained in classification. like all moderately ancient characters 
the ‘‘ toothed jaw ” tends to be found in considerable groups of full-grown forms, 
but it is unnecessary to conclude that all such forms are closely related. It is also 
unnecessary to censure Binney for not having understood, fidty or sixty years 
ago, the true meaning of those elaborations of the snail’s genitalia which have 
never yet been studied histologically. B, W. B. 

The Structure of the Heart in Murex tnmculus. — G. Morin and A. 
JuLLiEN Sur la structure du coeur chez Mmex trunculus,"^ Bull. BisL Appl. 
Phys. et Path., 1930, 7, 79-96, 4 text-figs.). The muscular system of the heart is 
composed of circular and longitudinal fibres, both striate, the latter serving as a 
conductor system from very primitive muscle at the ventricular base. Nerve cells 
are present. The striations are confined to the middle of the cells and longitudinal 
fibrils are prominent. G. M. F. 

Natica as a Radicle. — A. L. Mathews* (Amer. Nai., 1930, 64, 430-35). 
Observations of fossil and living coiled gastropods show that the protoconchs are 
naticoid, Natica is the radicle for the entire group, as it is said to fulfil the following 
biogenetic law : If any primitive character appears in the protoconchs of the 
highly divergent stocks which can be attributed to the simple early form, it would 
indicate that such a form serves as a parent form for the ^veigent stocks and can 
thus be regarded as the radicle for the entire group. G. M. P. 
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Artliropoda. 

Insecta. 

New Reduviidde. — ^M. D, Haviland (Mrs. H. EC. Brindley) (" Tlie Redu- 
viidse of Kartabo, Bartica District, British Guiana,” Zoologica, vii, No. 5, 1931, 
129-54:, 2 text-figs.). The first of this series of communications on the Rhynchota 
of Kartabo dealt with the Membarcidse of the area and was published in 1925 
(Zoologica, vi, No. 3). The present study of the Reduviidse is based partly on the 
author’s own collections made between June and September, 1922, and partly on 
the collection formed by other workers at the station in previous years, and which 
has been placed at the author’s disposal by Mr. Beebe. In addition, certain species 
have been included that were collected in October along the Demerara and Berbice 
rivers, and which have not yet been recorded from Kartabo, although it is probable 
that they occur there also. The t 3 rpes of the new species described here are in 
the British Museum of Natural History. Phylogenetic and bionomic notes are 
given, and the author describes fifteen new species. M. E. M. 

Climatic Observations on Chinch Bugs. — V. E. Shelford (“ An Experi- 
mental and Observational Study of the Chinch Bug in Relation to Climate and 
Weather,” DepaHfnent of Education and Registration, TJrhana, lUinois, BuU., 19 , 
art. vi, 1931, 487-^47, 37 text-figs.). Individual variation in the lengths of 
instars and life histories is very great, probably on account of the sensitivity of 
the bugs. Low humidity afiects the first instar strikingly, and each succeeding 
stage to a lesser degree. The relations of the rate of development to temperature 
and humidity are expressible in developmental units, and for each stage an equal 
velocity chart is presented, similar to those used by the author in his study of the 
codling moth. The success of the bugs in a long series of cultures shows that 
their vigour varies from year to year. The bugs were very strong in 1919 and 
1925, producing three or four generations in each of the years. They were weakest 
in 1921. This does not, however, correspond with the severest outbreaks of the 
bugs in the State. It does indicate the possible importance of internal factors 
not directly correlated with the immediate surrounding conditions but determined 
earlier. It is necessary to consider instability in the bugs themselves as well as 
the instability in the system of Nature of which they form a part. In the early 
history of the outbreaks in Illinois there was a strikingly correlated connection 
between human death rate and chinch bug dam^e. With a better developed 
agriculture and improved sanitary conditions this relation has become less striking. 

M. E. M. 

Early Stages of Indian Rhipiceridae.^ — J. 0. M. Gardner {'* The Itoly 
Stages of Two Species of Rhipiceridse (Sandalidae) from India,” Tram, Mn^omd. 

London, 79, pt. iii, 1931, 427--30, 1 pi.). The few known larvae of the Family 
Sandalidse (until recently known as Rhipiceridee) fall into two categories : (1) the 
very hard-skinned, cylindrical, rotten-wood-boring type (Callirrhipis) ; and (2) the 
soft, fusiform, i^rasitic type represented by Sandaius ; the only known larva of 
the latter genus has been described by Craighead, who points put that although 
the form and many structures are greatly modified, fundanaentai characters are 
not greatly aSected by the peculiar habit. Two larvae are dealt with in this Paper, 
one from the genus Callirrhipis and the other from the genus Parennouo^tes, and 
these larvse are said to be separable by very distinct chapters of generic impor- 
tance. Details are also given of the specific differences of the two larvae, the 
subjects being Farennometes gardneri van Emden djid nigreseens van 

Emden. . M. E. M. 
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The Compound Eye of Aleurodes brassicae. — Eltringham (“ On the 
Stnictuxe of the Compoimd Eye of Aleurodes hrassicm Walk. (Hemiptera)/’ Trans. 
Entomol. Soc, London, 79, pt. iii, 1931, 431-5, 1 text-fig., 1 pL). The compound 
eye of the insect is externally divided into an upper and lower portion. The 
extent of this division varies considerably in related species, being in some incom- 
plete, while in others there is rather wide separation. The special feature of the 
cornea, to which Dr. C. B. Williams called the author’s attention, is the curious 
fact that the lenses are arranged in groups of seven, of which six are pigmented 
and lie in rosette formation around the seventh, which is entirely unpigmented. 
The six coloured lenses are deep yellow, while the seventh is quite colourless. This 
arrangement is very regular in the lower half of the eye, but less so in the upper 
half, in which two or more unpigmented lenses are sometimes contiguous. The 
facettes are laterally compressed into rather irregular masses. The present 
investigation has been concentrated on the structure of the lower eye, though, 
except for the fact that its facettes are rather larger, the ommatidial structure 
appears to be the same in both lower and upper division. The ommatidia of both 
upper and lower eyes are curved towards one another beneath the cuticle, and 
become contiguous where they join the brain. The author has carried out a 
minute analysis of the structure and function of this part of the eye, and also 
gives his views as to its probable functioning. M. E. M. 

Pattern Abnormality in Mamestra. — ^E. A. Cockayne (“An Abnormality 
of Pattern in Larvae of Mamestra pisi, L.,” Trans. Entomol. Soc. London, 79, pt. iii, 
■ 1931, 437-8, 1 pL), The abnormality was found to be limited to skin markings, 
and the abnormal pattern itself is said to follow a definite plan, so that, though 
no two larvae are exactly alike, an individual can often be closely matched by 
another. On Barnes Common in September, 1930, the larvae of Mamestra pisi 
were very abundant in the broom in one corner of the common, and sixty specimens 
showing this abnormality were found by the author and Mr. C. M. Hawkins. It 
was estimated that at least one in twenty was affected in this restricted area. 
Twice two abnormal larvae were found on the same shoot, and once three were 
found close together on a bigger stem. To see more than one of such larvae on the 
same bush was of frequent occurrence. Larvae with this peculiar alteration of 
pattern evidently occur regularly at Barnes, and they are probably widely spread 
over Surrey. M. E. M. 

Study of the Genera Epipaschiinae. — ^A. J. T. Janse (“A Contribution 
Towards a Study of the Genera of the Epipaschiinae (Family Pyralidae),” Trans. 
Entomol. Soc. London, 79, pt. iii, 1931, 439-92, 3 text-figs., 10 pis.). The present 
paper deals mainly with the male characters, and the author’s study of these has 
convinced him that they rank as high as, if not higher than the study of venation. 
Many of the synon 3 ?ms have, therefore, been restored to their previous generic 
position. M. E. M. 

“Sammlung Europaischer Schmetterlinge.” — A. F. Hemming (“Hew 
Material Eegarding the Dates of the Plates of the Papiliones in Jacob Hubner’s 
* Sammlung Europaischer Schmetterlinge,’ with Notes on the Synonymy and Type 
Localities of Certain Species Described Therein,” Trans. Entomol. Soc. London, 79, 
pt. iii, 1931, 493-^504.) The title adequately describes the contents of this paper. 

M. E. M. 

PsHidococcus Parasite from Eritrea. — ^H. Compere {TJnw. Calif. Pub. 

5, no. 14, 1931, 265-74, 3 text-figs.). In the vicinity of Nefasit, Eritrea, 
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small scattered colonies of the mealy bugs, determined as Fseudococcm cUri, were 
collected on the fruit clusters of the wild olive, Olea cJiTysophylla, during March 
and April, 1930. As it was evident that the mealy bugs were heavily parasitized, 
and as the author supposed the species to be P. citri at the time, an attempt was 
made to obtain the parasites for introduction into California. In this locality 
P. cUfi is a pest of minor importance, but as it occasionally infects certain orchards 
in San Diego County it was hoped to correct the infestation by the importation of 
the Eritrean parasites. During experimental work with the parasiti^d P. cUri 
two species of Cheiloneurus were encountered, but were destroyed as soon as they 
appeared, since they^ were thought to be h3^rparasites. In addition, eight species 
of internal parasites issiaed from the mealy bugs kept in a battery jar. Three of 
these parasites are described as new. The undetermined parasites include two 
species of Anagyrus, one Fseudaphycus sp., one Lej^omasiidea sp., and representatives 
of one unrecognized genus of which no museum specimens were preserved. The 
discovery of effective parasites of a form of P. dtri in Eritrea will be of economic 
value if the particular biological race which these parasites attack is one injurious 
to commercial crops in other parts of the world. In the Mediterranean countries, 
P. dtri ranks as a serious pest. Whether the Mediterranean race of P. dtri is the 
same as the Eritrean or the Californian forms is not known. M. E. M. 

New African Cnitrorculionidae. — G. Marshall (“New South African 
CwrcuiviiUonidcB (Col.),” Styhps, 1, pt. 1, 1932, 1~6, 3 text-figs.). Eight new 
genera and species are described. The names of the species are as follows : subf. 
Attelabinae, Audahus (FUurolabus) munroi sp. nov., A. (P.) s^pectator sp. nov. ; 
subf. Apiomnse, Apian penidUaium sp. nov., A. pmidSatum var. leptorrhinum var. 
nov., A. penidMatum var. hadpenne var. nov. ; subf. Antbonominse, gen. Apopnictus 
nov. Apopnictus zizyphi sp. nov., Apopnictus kmyisids sp. nov. M. E. M. 

New Trichoptera from Africa and British Guiana. — ^M. E. Mosely 
(“ Some New Trichoptera from Africa and British Guiana,” Trans. Entomd. Soc. 
London, 79, pt. iii, 1931, 545-51, 21 text-figs.). The following species are described : 
Atopsyche spinosa n.sp., Chiimrrha intexta n.sp., Psychomyieilodes gen. nov. 
(Psychomyidse), FsychomyieHodes ungulata n.sp., and Setodes squamosa n.sp. 

M. E. M. 

New Staphilinidse from the Philippines. — A. Bierig (“ Neue Staphilmiden 
(Coleoptera) der Philippinen. 3. Bietrag zur Kenntenis der Staphylinden,” 
FhUippine Journ. Sd., 47, no. 4, 1932, 515-21, 1 pL). The species recorded and 
described are : Ekusis augustw Bemhauer, Eleusis hdua n.sp., Elmsis haddeni 
n.sp., Eleusis poUawanensis Bemhauer, Eleusis derimtan.sp.^ Meusis sermsplendida 
n.sp-, and Eleusis multizoncUa n.sp. M. E. M. 

New Zealand Mayfly Nymphs. — S. Phillips (“Studies of New 
Zealand Mayfly Nymphs,” Trans. Entomol. Soc. London, 79, pt. iii, 1931, 399-422, 
7 pis.). This study includes an Introduction and notes on Terminolc^, Origin, 
Distribution, and Enemies of the Mayflies. Later a description is given of the 
External Anatomy, which includes the Head, Mouth-parts, Thorax, Abdomen, and 
the Gills. The work concludes with a description and notes on the dassification, 
dealing with Keys to Families and Genera, and with the Families Ephemeridm, 
Siphlonuridae, and Leptophlebiidse. M. E. M. 

Anti-Mosquito Sprays. — B. L. Holt and J. H. Kihtse (“ Anti-Mosquito 
Sprays,” FhUippine Joum. Sd., 47, no. 4, 1932, 433-8). After experirnenting with 
several anti-mosquito spray mixtures whidi ^ve efficiency retem of between 

11 
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14, 13, 24, and 29 p.c., tiie autliors discovered a mixture whicb. gave as high, an 
efl&ciency result as 87-93 p.c. Sixty grams of powdered p 3 a:ethrum are treated 
with 120 c.c. chloroform for 2 hours with frequent shaking. The fluid is then 
filtered through a Buchner funnel, the fiOitrate averaging about 50 c.c. The 
filtrate is then made up to 1000 c.c. with kerosene. With this anti-mosquito spray 
it was decided to conduct a test on a large scale. The ward selected was 15 feet 
high, 40 feet wide, and 164 feet 8 inches long, having a cubic content of 98,800 feet. 
The wall space measured 6140 square feet. Of this area 1115 square feet were 
represented by twenty-seven windows and four doors, all of which were simply 
spaces in the wall covered by screen wire or screened doors. No attempt was 
made to close any of them. All fans were stopped. Three thousand seven 
hundred and fifty cubic centimetres of the chloroform extract spray was liberated 
in the form of a fine mist, and distributed evenly over the ward near the ceiling. 
This represented 1 c.c. of the spray for each 26 cubic feet (approximately) of air- 
space. Forty-three patients were present in the ward during the spraying, and 
for 12 hours afterwards. One himdred Aedes agypti were liberated in this ward, 
and at the end of 30 minutes ninety of the insects were on the floor of the cage. 
Three others were overcome during the night. No recoveries were noted in the 
subsequent 24 hours. Other experiments of a similar kind were carried out with 
comparable results. The spray is said to be non-toxic to man and small animals. 

M. E. M. 

Ciontrol of Anopheles minimus in the Philippines. — ^P. F. Russell (*' The 
Control of Anophdes minimus Mosquito Larvae in the Philippines by Stranding and 
Flushing,” Philippine Joum, 47, no. 4, 1932, 439-45, 1 text-fig., 1 pi.). An 
experiment is reported in which an attempt was made to control Anopheles minimm 
mosquitoes breeding in a small stream by periodically opening and closing the 
dams situated about half-way along the length of the stream. Quantitative 
observations showed this simple procedure, done twice on one day a week, brought 
about a marked reduction in larvae both above and below the dam, probably by 
stranding above and by flushing below. It is suggested, on the basis of this first 
experiment, that such a simple and inexpensive method may be useful in controlling 
malaria in some areas in the Philippines. M. E. M. 

Description of the Species Tomaspis bodkini Williams. — ^A. Pickles 
(“ A Description of Tomaspis hoikini Williams (Homoptera, Cercopidae), from 
British Guiana,” Siylops, 1, pt, 1, 1932, 14-15, 1 text-fig.). In 1916 Mr. 0. B. 
Williams, when Entomologist in Charge of Froghopper Investigations, visited 
British Guiana in search of a froghopper parasite which might be suitable for 
introduction into Trinidad. His report mentions that in that country he investi- 
gated chiefly two species of Tomaspis, namely, T. fdkUatera Urich, and a species 
undescribed, which was found abimdantly on grass on the rubber plantations at 
HoBororo (Issoioro), in the North-West District. A coloured figure of the second 
species appears in the report under the name Tomaspis hodkini, and, although 
no description has ever be^ published, this is taken to be an “ indication ” within 
the meaning of Article 25 of tihe International Rules of Zoological Nomenclature. 
This frc^hopper was again encountered in 1913 at Wauna, North-West District, 
Biiiash Guiana, by Dr. J. G. Meyers, and from the series collected by him the 
author has been enabled to formulate the description of Tomaspis hodMni Williams 
which is here given. M. E. M. 

Amtrallan Nyct^dSbidsB. — Soott (“ Some Nycteribidse from the Austra- 
lian Region. Part I. %ecies from the New Hebrides,” Styhps^ 1, pt. 1, 1932 
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16-24, 6 text-figs.). This and the following Paper includes descriptions of two 
species of bat-parasites new to science, and a record of a third species from the New 
febrides, an archipelago whence no Nycteribiid had preTionsly been made known ; 
a description of a new species from Piji ; and remarks supplementary to earlier 
descriptions or bearing on the synonym and geographical distribution of sereral 
other species from the Papuan Begion, New Caledonia, and Australia. These last 
are mainly species of Cyclopodia, and it is not attempted to give an account of the 
entire Nycteribiid fauna of the countries under review except in the case of the 
New Hebrides. Descriptions are given of PenidMidia huxtoni n.sp., and Nyctenbia 
(Listropodia) hak&d n.sp. M. E. M. 

New Specie of Ghelonella (Hym. Brae.}. — D. S. WiLigysoy Some 
New Species of Ghelonella (Hym. Brac.),^^ Styhps^ 1, pt. 1, 1932, 6-10, 2 text-figs.). 
The following five new species are described : ChdimeBa c&reris n.sp., CkdoneUa 
mdayma n.sp., ObdonHla socors n.Bp., Ghdondla hedfordi n.sp., ChdmeOa versa- 
tills iL.&'p. M. E. M. 

A New Species of Drosophila. — J. R. Matj^och {“ A New Species of the 
Genus Zaprionus Coq, (Diptera, Drosophilidse),” Styhps^ 1, pt. 1, 1932, 10-11, 
2 text-figs.). The genus Zaprionus Coquillett was erect^ for the reception of an 
African species Vittiger Coq., which is until now the only species correctly placed 
in the genus. Amongst some material recently received from Mr. A. Cuthbertson, 
of ihe Department of Agriculture of Southern Rhodesia, one specimen has been 
found of a new species together with a few specimens of the genotype. The two 
species are very similar in general colour and size, hut may be distinguished by 
the synoptic table provided by the anthor. The new species is named Zaprionm 
tvbercukUus, and a short description is given of its taxomonic characters. 

M. E. M. 

New Syrian Butterflies. — ^A. E., Hemming (“ New and Rare Syrian Butter- 
flies, Lepidoptera, Lyesenidae,” Stylops, 1, pt. 1, 1932, 12-14, 1 pi.). When last in 
this country, Mr. R. E. Elison placed at the author’s disposal for examination an 
interesting collection of butterflies which he had been able, during the last three 
years, to make in the Lebanon. This collection contained a new species of Lyeeanid, 
and also includes a striking new subspecies of Arida ehiron Rott. (=^eumedon 
Esp.), a species not previously recorded from the Lebanon. The author here gives 
a description of the latter. Of the former, Herr Ernst Pfeiffer, of Munich, has 
recently published a description under the name Lycesm dUsom. The opportunity 
is taken, however, of iilnstrating both sexes of this interesting species, and of 
figuring the male genitalia. The short description added in supplement to that 
of Herr Pfeiffer shows that the genitalia are, in this case, of special importance in 
determining the real systematic position of this species. The name given to this 
subspecies is Afieia cMron myliUa n. subsp. M. E. M. 

R^ctioxis of the Honey-Bee to Light.— L. M. Beetholf (*' Reactions of 
the Honey-Bee to Light,” Joum. Agric. Research, 42, no. 7, 1931, 379-419, 13 text- 
figs.). The author has conducted experiments in the light of his own opinion and 
that of other workers in the subject. Special apparatus is used and desesribed, 
and the whole problem is discu^ed from many sides. Erom the results of the 
experiments conducted it appears that neither the conclusion of Yon l^risch and 
Kuhn that bees distinguish only enormous difference in brighti^sSi nor that of 
Yon Hess that bees are practically as acute as man in this abilily, is correct. The 
more nearly correct conclusion ^ms to be in the nature of a compromise between 

11—2 
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the two, namely, that bees begin to distinguish between illuminated areas when 
the intensity of one is reduced to at least 70 p.c. of the intensity of the other, 
whereas human being distinguish between them equally well when the intensity of 
the one is reduced to only 9 p.c. of that of the other. The author includes a 
reference list to thirty-seven Papers by other authors. M. E. M. 

Carbohydrate Food of Lepidopterous Larvae. — M. Brown {“ The 
Utilization of Hexose Carbohydrates by Lepidopterous Larv®/^ Ann, New Yorh 
Acad, Sci.-, 32, 1930, 221-34, 8 tables). The processes of digestion that take place 
in phytophagous insects have not been thoroughly studied, except, perhaps, in the 
case of the commercial silkworm, Bombyx mori (Acgua, 1916), and the result of 
these few investigations seemed to be conflicting. The author has selected for 
his study the general feeding lepidopterous larva Automeris io. The conclusions 
reached are, that hexose sugars probably do not play an important part in the 
nutrition of Automeris io larvae. Only hexose reducing sugars and disaccharides 
are utilized by the larvae. Disaccharides may possibly be made available merely 
by maceration. Starch is definitely not digested. Calorimetric measurements of 
the foods used in insect-feeding experiments are important when one is working 
with natural foods, especially if only partial chemical analyses are made. A 
synthetic food for phytophagous larvae has been prepared. Eeferences to eleven 
other writers on the subject are given. M. E. M. 

New Tipulidse from the Philippines. — C. P. Alexander New or Little- 
known Tipulidae from the Philippines (Diptera), XIII,’’ Philippine Journ, Sci., 47, 
no. 1, 1932, 163-95, 3 pis.). The crane flies herein discussed are all from Mount 
Apo, Mindanao, where they were collected by the author’s former student, Mr. 
C. F. Clagg. Keys are provided for the separation of the Philippine species of 
Dolichopeza, Helius, and Pseudolimnophila, Descriptions are given of twenty- 
four new species. M. E. M. 

The Genus Spathius. — S. Wilkinson (“On the Indo-Australian and 
Ethiopian Species of the Bracoinid Genus Spathius (Hymenoptera),” Tram. 
Entorml, Soc, London, 79, pt. iii, 1931, 505-30, 12 text-figs., 1 pi.). Synoptic keys 
are given to twenty-six species, and the following new species are described : 
Spaihius cursor n.sp., Spathius apotanus n.sp., Spathius dissors n.sp., Spathius 
alipes n.sp., Spathius vulnificus n.sp., Spathius rusticulus n.sp., Spathius moderahilis 
n.sp., and Sp^hius scoiti n.sp, M. E. M. 

Butterhies of Jamaica. — ^W. J. Kaye (“ Additions and Corrections to the 
author’s ^ Butterflies of Jamaica ’ (1926),” Trans. Entomol, Soc. London, 79, 
pt, iii, 1931, 531-7, 1 pL). Since the publication of the Author’s “ Butterflies of 
Jamaica ” in 1926 (** Trans, Entomol. Sckj. London, 1925,” 455-504), several people, 
including the author, have been exploring the island to find additional species. 
As a result, there are here recorded another fifteen species, raising the total to 106. 
Of these, two are entirely new, namely, the Lycsenid, Leptotes perUnsm, and the 
Hesperiid, Bpargyreus perhinsi. M. E, M. 

Abnormal Abdominal Structure in Trichoptera. — H. Eltbingham 
“ On Some Peculiarities of the Abdominal Structure in Certain Male Trichoptera,” 
Trans. Eniomol. Soc, London, 79, pt. iii, 1931, 539-44, 3 text-figs., 2 pis.). The 
species so far examined belong to the genera Diplectrona (Hydropsychidss) and 
Agapetus (Ehyacophilidae). Cleared specimens, IHptectrona felix McL., mounted 
whole, showed that in the male abdomen there were four comparatively large 
bodies, apparently in the nature of vesicles, the walls of which are chitinous and 
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beautifully reticulated. They lie ventrolaterally in the fifth and sixth abdominal 
segments. It seemed probable that they might be of a glandular nature, but the 
original examples in which they were observed had been treated with caustic, so 
that any glandular material, if originally present, would not have been preserved. 
Close examination showed that these structures were actually tracheal expansions, 
though their meaning, found as they are in the male only, is extremely difficult 
to imagine. The author describes the minute structure of these expansions. 

M. E. M. 

Scavenger Flies found in EQdes. — ^F. O'Fiahebty and Wm. Roddy (Joum. 
Armr. Leather Chem. Assoc,, 1932, 27, 36-9). Descriptions of two instances of 
hides attacked by the larvae of Prodesmometopa latipes Mg., known colloquially as 
skippers.’’ Infection was chiefly around the tail end of the hides. The eggs 
hatch out into larvae 3-b mm. in length, and diameter under 1 mm. The pupae are 
barrel-shaped, 2-3 mm. long, and from tan to deep brown in colour. The perfect 
insect measures 3 mm. from head to tail. The larvae are killed in from 40-48 
hours in 15 p.c. salt solution and in a milk of lime. The larvae pupate on salted 
hides, but the tanned leather shows no defects which can be attributed to the 
insects. Infection of hide warehouses can be overcome by the use of coal tar 
disinfectants and pyrethrum powder. A. H. 

PXatyhelniintbes. 

Cestoda. 

A New Cestode from Rana clamitans (Latr.). — Cabmekt Phyllis Osler 
{Joum. Parasitol., 1931, 17, 183-6, 1 pL). A description of a new specie of 
Proteocephalid tape-worm, Ophiotoenia sapkem. It was found infesting Bana 
damitam taken from road-side ditches in Cheboygan County, Michigan. J, L. 


Trematoda. 

Life History of Schistosomatium douthitti (Cort.)- — ^Helen Florence 
Price (Amer. Joum. Hyg., 1931, 13, 685-727, 4 pis.). The author has completed 
the life history of Gercaria douthitti experimentally in rats and mice, and has studied 
all the stages in detail. Microtus pennsylmnicus was foxmd to be the natural adult 
host. Two new snail hosts were found, Lynmea palustns Muller, and Physa gyrina 
eUiptica Lea, thus making six species of snail in all known to be intermediate hosts 
of this parasite. Among interesting new morphological facts discovered is the 
presence of a cirrus in the male. J. L. 

A New Trematode (Plesiocreadium parvum sp. nov.) from Fresh-water 
Fish.— George W. Hunter (Trans. Amer. Micr. Soc., 1932, 51, 16-21, 1 pL). A 
minute new trematode, Plesiocreadium parmm, from the upper intestine of the 
long-nosed gar or bill fish, and from the bowfin, is described. A table is also given 
summarizing the trematode parasites of the genus Plesiocreadium taken in Kbw 
York State from 1928 to 1931. J. L. 

Morphology of Clotylurus commimis (Hughes) (Trematoda, Strigeidae). 
— George R. La Rue (Trans. Amer. Micr. Soc., 1932, 51,. 28-47, 4 pis.}. A 
detailed description of the adult generation of Gotylmns commmis Hugh^ is given 
for the first time. The material was taken from the bursa Fabricii of young 
herring-gulls fed experimentally on trout perch from Douglas Lake, Cheboygan 
County, Michigan. Heavy infections of the parasite produced marked emaciation 
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and also paralysis of tiie leg muscles by the seventh or eighth day after feeding, and 
death usually followed on the twelfth or fifteenth day. The parasite was also 
found to occur naturally in small numbers in the bursa Fabricii and intestine of 
nestling herring-gulls taken from the islands of Lake Huron, and also in the 
intestine of adult gulls. Heavy infestations in the young gulls caused great 
enlargement of the bursa. J. L. 


ISTemathelmintlies. 

Immunity Reactions of the Dog against Hookworm (Ancylostoma 
Cauinum) under Conditions of Repeated Infection. — 0. R. McCoy {Amer. 
Journ. Hyg,, 1931, 14, 268-303). Using repeated infection of Ancyhstoma caninum 
larvse, the course of infection was followed in twenty-five dogs over periods of 
6-9 months by means of egg counts, Hb content of the blood, and recovery of 
adult worms brom the stools. Several dogs died as a result of too rapid initial 
infections. In six cases of heavy infection the egg count rose during the first 
3 months to a peak of several million eggs per day. Hb in these dogs dropped 
to 25 p.c. Two dogs died, but in four a crisis occurred, and the egg count dropped 
to a comparatively low level. Large numbers of worms were passed in the faeces and 
the Hb gradually rose to normal, though large doses of larvae were still being given. 
This apparent immunity reaction on the part of the host was not absolute, as 
subsequent infections after loss of the first were thrown off similarly but more 
rapidly. In ten of the resistant d(^ the egg production per female worm diminished 
to one-third of the normal figure. It was <hfficult to separate acquired immunity 
from age resistance in lightly infected cases, but apparently previous infection 
conferred some degree of immunity. Six cats repeatedly infected with a cat 
strain of Afwyhstofm caninum showed an increased resistance apparently distinct 
from any age effect. The occurrence and degree of eosinophilia varied and could 
not be directly correlated with resistance. J. L. 

The Morphology and Life History of the Fowl Nematode Ascaridea 
lineata (Schneider).— James E. Ackebt {Parasitol, 1931, 23, 360-79, 25 text- 
figs.,^ 3 pis.). The material for this study, comprising 220 adult Ascaridia, was 
obtained from chickens at Manhattan, Kansas, U.S.A., and from Cambridge, 
Engird. The adult morphological and the developmental characters of this 
parasite are fully described and figured. It was noted that the eggs arising in 
the anterior ovary passed into the posterior uterus, and vice versd. The small 
structure visible at one pole of the egg, previously described as an opercular plug, 
or as an internal thickening of the Siell, was re^y a solid conical appendage of 
the vitelline membrane. water cultures it was found that keeping the fertile 
eggs at 10° 0. for 1 month had no deleterious effect on them when incubated 
subsequently at 30° C., but that refrigeration at 0° C. for the same period impaired 
their Totality. Infection of the chicken’s duodenum was acquired normally through 
ingestion of embryonated eggs. It was also found that larvse 10-17 days old 
feequently penetrated the du<iienal mucosa of young chickens, but normally after 
the seventeenth day they withdrew into the lumen of the intestine. The worms 
r^hed maturity in 50 days in chickens parasitized at 1 month old, during which 
time at least thr^ moults occurred. J. L. 

Nematode Parasites of Mammals, with a Description of a New Species, 
Welkxmiia branicldi.— Gebvase W. McClube {Zmlogica, 1932, 15, 1-28, 1 pi.). 
The nematodes here d^ribed formed a collection from mammals that died in the 
Hew York 2k)ological Park during 1930, Among them were males of a new species 



ZOOLO0Y. 


167 


of Wellcomia from tlie Branick rat. Synoptic lists of both mammal hosts and of 
the nematode parasites are given. J. L. 

On a Nematode Parasite of Psyllids. — E. Pussaed (“ Sur un nematode 
parasite de Psyllides, ” Oomjpi. Rerd. Seances Acad. Sci.j 1932, 194, 493-4). The 
author describes the finding of immature larvae of Mermis in certain Psyllids, and 
this is the first record of this parasite in the Homopterous Henodptera. The species 
parasitized were P. alniy P./orsteri, ajid P. ‘mhurni. (The last-named host had 
not previously been recorded in France.) . Although causing no external change in 
the host other than slight distension, on section the worms were found to destroy 
the ovaries and much of the fatty tissue. J. L. 

Trionchonema rusticum n.g. n^sp., a Parasitic Nematode from the 
Land Snail Polygyra espicola Bland (Helicidae). — ^Hans A. EIeeis {Trans. 
Amer. Micr. Soc.y 1932, 51, 48-56, 2 pis.). The snails found parasitized by this new 
nematode were collected in City Park, New Orleans, and though repeatedly 
examined the infection was only found on one occasion. The parasite, which is 
described and figured, though morphologically distinct resembled Strongyloides, 
and the possibility of an as yet undiscovered, free-living, rhabditiform stage in the 
life history is mentioned. J. L. 

Helminthological Researches in Hamburg. Monograph on the Family 
Coamooercidde Trav., 1925 (Nematoda.). — ^Latjeo Teavossos (“Pesquizas 
helminthologicas realizadas em Hamburgo. IX. Ensaio monogiaphioo de familia 
Cosmocercidse Trav. 1925,’’ Mem. Inst. Oswaldo Gruz, 1931, 25, 237-98, 43 pis.). 
In an opening discussion, the various existing classifications of the Oxyuridee (s.l.) 
are considered, with special reference to the classifications of Railliet and Henry, 
York and Maplestone, and of Baylis and Daubney. In the present work the order 
Oxyurata is divided into two super-families. The Oxynroidea, or monospiculate 
forms, and the Subuluroidea, or bi-spiculate forms. Into the latter are grouped 
the following families ; Subuluridse, Kathlaniidse, Cruzidse, Heberakidse, and 
Cosmocercidse. The characters of each of these families are briefly outlined, and 
a key is given to the genera of the Cosmocercidse. This here includes the genera 
Cosmocerca, Aplectana, Oxystomatium, Protostmayxia, Cosmocercella, Sypha- 
ciella, Schrankia, Eaillictnema, Cosmocercoides, and Oxysomoides. In all, forty- 
five species of the Cosmocercidse are described. They are fully illustrated in the 
plates which foUow. J. L. 

Rotifera. 

The Hatching of a Loricated Ploimid. — ^L. Yaega (Sopron) Beitrage 
zur Eenntnis der Rotatorien Fauna des Balaton-Sees. Bas Ausschliipfen der 
jungen Individuen von Anurma cocUeaHs var. macracaritha Lauterbom aus dem 
Embryosack,” Arh. I. Aht. Ung. Biol. PorscJi. Inst., 1930, 60-69, 7 text-figs.). 
During his study of the Winter Rotifer Fauna of the Balaton Lake, the author has 
found the above-named variety of the familiar rotifer Keratdla cocMearis Gosse 
to be the dominant form of its class at that season, and he has taken the oppor- 
tunity to watch very carefully what exactly takes place when the young animal 
breaks its way through the shell and its subsequent progress. In one respect the 
rotifer named is typical of quite a number of Ploimid species, comprising all the 
Brachionidse, the Filiniidse, some of the Synchsetidse, and others, and that is 
that the eggs produced by the female are neither dropped where the parent happens 
to be at the moment of extrusion, nor afSxed by some adhesive secretion to the 
leaf or stem of a water-plant, but are retained in connection with the body and 
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carried about witb it, as the mother wanders here and there, at least until the 
embryo has so far progressed in development that it can escape to lead its own 
life. It was found that, when breaking through the shell, the young individual, 
in most cases, does so with success near that pole of the egg which confines the 
hinder part of its own body, where the strong posterior spine, being still in a soft 
condition, is bent down below the venter. If, on the contrary, it cracks the shell 
in the vicinity of its own head, as sometimes happens, the blunt-ended head is 
usually unable to make further advance towards freedom and the young animal 
dies. After complete emergence, which may require from 8-12 minutes, all the 
spines, hitherto bent over inwards to the body, gradually unbend and slowly 
assume the form and stiffness of the adult, whilst the whole lorica, with its dis- 
tinctive alveolae on the dorsum, as gradually hardens into the characteristic hollows 
and ridges. This completion of development may consume some 12-24 hours. 
When the first egg of the young individual becomes distinguishable within the 
body, it can be seen to have made already some progress in its development. The 
author is thereby induced to consider that the so-called egg is not a true egg, since 
it contains an embryo when extruded, and that consequently its covering would 
appropriately be termed an embryo-sack, as he has himself called it in his title. 
He suggests that the like is the case with the eggs of the other species, which carry 
them about until they hatch out. D. L. B. 

Remarkable Rotifer Fauna of a Small Isfand. — ^Frank J. Myers (“ The 
Distribution of Rotifera on Mount Desert Island,’^ Am&t, Mm, Novitates^ 1931, 
no. 494, 1-12), In the small island named, on the coast of Maine, TJ.S.A., the 
author reports the capture, during the summer months of the years 1922-31 in- 
clusive, of 449 species of Rotifera, of which nearly a hundred are awaiting descrip- 
tion, and there are now listed the names of 353 species, a large proportion consisting 
of forms as yet unknown outside the U.S.A. When it is stated that the island 
contains only about 105 square miles of territory, one wonders what is the happy 
combination of favourable conditions which have rendered possible such varied 
collections as are here indicated. The lay-out of the island is briefly described 
and a list is given of thirty principal collecting stations, with particulars of their 
situation and of the pH value of the water in each case. The most of the bodies 
of permanent water are poor in mineral salts and the average hydrogen ion con- 
centration is consequently under 7-0. Only one of the stations is reported as 
including Sphagnum pools, and, at the other end of the scale, two stations are 
de^ribed as marine. Amongst the others are conspicuous a series of mountain 
lakes, which proved very productive. The majority of the forms belonged to the 
order of the Ploima, but members of the orders of the Bdelloida, Flosculariacese, 
and Collothecacese were not especially searched for, although, when observed, they 
were recorded. This paper will be particularly useful to experts who have them- 
selves a wide experience in collecting. D. L. B. 

Protozoa. 

' Excystation of Gocddia. — J, Anbrews Excystation of Coccidial Oocysts 
m Sdemey 1930, 71, 37). The author uses the following method to produce 
excystation of the oocysts of coccidia in vivo. Ripe, segmented oocysts are 
concentrated by centrifugation and washed, if necessary. They are then suspended 
in a few drops of sweet milk. The material is fed to a starved young rat. An hour 
later the rat is killed and the intestine removed. By examining various parts of 
the mtes&xe all stages of excystation, including motile sporozoites, may be found. 

C. A. H. 
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Human Intestinal Protozoa in the Temperate Zone. — J. Anobews and 
M. Paulson The Incidence of Human Intestinal Protozoa, with Especial 
Eeference to JEndamceha histolytica in the Eesidents of the Temperate Zone,” Amer. 
Journ Med. Sci., 1931, 181, 102). A report on a survey of human intestinal 
protozoa, with special reference to Endamceba histolytica, conducted among adults 
attending the outpatient department at Baltimore. The results are compared 
with those obtained four years earlier. In the present case the material was 
obtained from persons residing in their own homes, whereas the majority of similar 
investigations were among institutional and military classes. It is claimed, there- 
fore, that the results reported in this paper represent more accurately the incidence 
of intestinal protozoa in residents of the temperate zone as a whole. The findings 
were as follows : In 522 cases studied (1927 and 1931) the total incidence of human 
protozoa infesting the intestinal tract was 10*9 p.c., the species being distributed 
in the following proportion : Endamceba histolytica, 0*2 ; E. coli, 4*2 ; Endolimax 
nana, 2*5; lodamceha butschlii, 1*3; Trichomonas hominis, 2*1; Chilomastix 
mesnili, 1*3 ; Giardia lamblia, 2*7 ; Ernbadomonas intestinalis, 0*2. C. A. H, 

Experimental Giardiasis in Man. — Tsuchiya and J. Andrews C ^ 
Eeport on a Case of Giardiasis,” Amer. Journ. Hyg., 1930, 12, 297-8). One of the 
authors accidentally infected himself with cysts of Giardia lamblia. In the present 
paper are r^^corded the clinical observations on this case. A number of symptoms 
(diarrhoea, pain, headache, nausea, etc.) are attributed to the infection. These 
remained only as long as cysts were present in the stool. Moreover, the subject 
had previously been free from the attacks, and no parasites had been found in his 
stools, which were examined regularly before the symptoms appeared. 

C. A. H. 

The Parabasal of Trichomonads. — Kirby, Jr. (*' The Structure and 
Eeproduction of the Parabasal Body in Trichomonad Plagellates,” Trans. Amer. 
Micr, Soc., 1931, 50. 189-95, 1 pL). A critical consideration of the view advanced 
by Duboscq and Grasse, according to which the parabasal apparatus of certain 
flagellate protozoa is homologous to the Golgi apparatus. The evidence brought 
in support of this view is discussed seriatim. (1) It was stated that acetic acid 
destroys the parabasal, but by using Delafield’s hsematoxylin or Mallory’s triple 
stain, after fixation with reagents containing acetic acid, the author has shown 
that the parabasal remains intact. (2) He also demonstrated the presence of the 
parabasal by methods which do not show mitochondria or Golgi apparatus. 

(3) The chromophile and chromophobe structure of the parabasal is confirmed, 
but by staining with Delafield’s and Eegaud’s hsematoxylins the author has shown 
that the “ chromophobe ” part is composed of stainable granules, and not of vesicles. 

(4) The secretory properties of the parabasal claimed in support of its afldnity to 

Golgi apparatus could not be confirmed. (5) The author also faded to observe 
reproduction of the parabasal body by splitting in the polymastigote and hyper- 
mastigote flagellates, C. A. H. 

Protozoa in the Duodenum. — ^M. Paulson and J. Andrews (“ The Inci- 
dence of Human Intestinal Protozoa in Duodenal Aspirates,” Journ. Amer. Med. 
Assoc., 1930, 94, 2063-65). Duodenal aspirates were examined from seventeen 
healthy human adults, presenting various protozoa in discharged specimens of 
faeces. The object was to ascertain which of the parasites inhabited the duodenum. 
Giardia lamblia was the only protozoon found in this situation. The author was 
thus unable to confirm the results of some previous observers who claim to have 
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found various intestinal flagellates and amoebse in the duodenum and biliary tract 
of the cases observed by them. C, A. H. 

Oiliate Parasitic in Mollusc. — ^E. Warren On a Ciliate Protozoon 
Inhabiting the Liver of a Slug/’ Ann, Natal Mils,, 1932, 7, 1-53, 7 text-figs., 1 pi.). 
Description of a hymenostomatous ciliate, Paraglaucoma limacis gen. n.,^ sp.n., 
living as a facultative parasite in the liver tubules of an African slug, Agriolimax 
agrestis. This protozoon grows readily in cultures and has been found in the wild 
state. It appears to be related to the genus Glaiux^na^ but differs from it in the 
absence of a perceptible pharynx. Slugs become infected by swallowiog the free 
forms with moist earth and vegetable matter. The ciliates ini their way through 
the hepatic ducts into the liver tubules, where they reproduce by fission. They 
are discharged with the fseces via the stomach. The parasite or messmate appears 
to be harmless to the host. Observations on the nucleo-cytoplasmic index, and 
on the reconstructive processes in the macronucleus, leading to its rejuvenation, 
are recorded. Conjugation is exceptional, while endomixis was not observed. 

C. A. H. 

Tenoite Flagellates. — Ejrby, Jr. Trichomonad Flagellates from 
Termites. 11. Eutrichomastix, and the subfamily Trichomonadinse,” Vniv. Calif, 
Pvb, Zool,, 1931, 36, 171-262, 4 text-figs., 9 pis.). A review of the species of 
Trichomonadinse from termites, including seven new species and a new genus. 
EvtricJiomastix axostylis n.sp. is described from N<mUU&rmes (Si^Mitermes) hirhyi. 
New subfamilies — ^Polymastiginss, Devescovininae, and Trichomonadinse— of the 
family Trichomonadidm are proposed. A dei^ription is given of the following 
new forms : Trichomonas harhour% T. cartagwnsis, T. linearis, T, IdJMi, TrUri- 
chomonas hremcoUis, T, holmgreni spp.n., PentatricTumionoides scroa gen.n., sp.n. 
A special section is devoted to the cytology of the flagellates studied. A series of 
granules, staining with Delafield’s haematoxylin, is found in the parabasal body of 
Trichomonas temopsidis. The old parabasi is resorbed and two new ones differ- 
entiated in the prophase of mitosis. It is suggested that this is the general method 
of origin of this structure in the family. A parablepharoplastic bar, from which 
a filament leads to the nucleus, is described for the fibcst time in TrichornoThos, In 
all the species described the blepharoplast is a single mass, flattened on one side 
or crescentic, and in some it is composed of several granules embedded in a common 
matrix. A rhizoplast was observed only in some of the species. Two types of 
nuclei are recognized in the Trichomonadinse : one in which the nucleus is fiUed 
with granules of chromatin, and one in which the structure resembles that of 
Endamoeha, with a small central mass and peripheral chromatin. 0. A. H. 

Nomenciatiire of an Amoeba. — S. 0. Mast and P. L. Johnson Concerning 
ihe Scientific Name of the Common Large Amoeba, usually Desi^ated Amoeia 
proieus (Leidy),” Arch, Protistenk,, 1931, 75, 14-30, 3 pis.). A discussion on the 
nomenclature of Amc^ proteus Leidy, 1878. According to Stiles it is identical 
with Eosel’s “ Proteus ” (1755), to which Linnaeus gave the names Volvox chaos 
(1758) and Chaos protheus (1767), and it should, therefore, be known as Chaos 
The present authors fibad that BoseFs organism was actually a myxomycete 
and hold that, Leidy’s description being the only one that answers to the specific 
identification, the name A, proteus should be retained. C. A. H. 

Locomotioii in Amoeba. — S. O. Mast (“ Locomotion in Amoeha proteus 
{I«idy)/’ Protoplasma, 1931, 14, 321'^30, 3 figs.). Locomotion in Amceba involves 
four pioo^ses : attachment to substratum, gelation of plasmasol at the anterior 
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end, solation of the plasmagel at the posterior end, and contraction of the plasmagel 
at this end. Gelation of the plasmasol at the anterior end extends the plasmagel 
tube forward as rapidly as it is broken down at the posterior end by solation. 
Contraction of the plasmagel tube at the posterior end drives the plasmasol forward. 
The Amoeba being a turgid system, the plasmagel is continuously under tension. 
Since it is elastic it is pushed out at the region where its elasticity is lowest, with 
the result that pseudopodia are formed. C. A. H. 

Local Stimuli in Amoeba. — S. 0. Mast (“Localized Stimulation, Trans- 
mission of Impulses, and the Nature of Response in Amceha/’ Physiol, Zool.^ 1932, 
5, 1-15, 3 figs.). Description of experiments on the effect of localized photic 
stimulation in various Amoebae (Amoeha proteus, A. duUa, A. dofleini, A. X.). The 
light used for localized stimulation consisted of the image of the luminous lament 
of a monoplane-filament stereo-opticon lamp, produced by means of the substage 
condenser of a binocular mono-objective microscope, and reflected by means of 
the plane substage mirror. The following is a summary of the results : Increase 
in the illumination of the hyaline cap of Amceba has no effect ; increase of the 
illumination of the plasmagel sheet produces cessation in streaming at the tip and 
results in the formation of lateral pseudopodia near the tip ; increase in illumina- 
tion of the anterior end posteriorly to the plasmagel sheet causes cessation of 
streaming in the entire organism ,* increase in illumination of any portion of the 
posterior part of the body increases the rate of streaming and causes the animal 
to become thinner and longer. Light causes gelation of the plasmosol adjoining 
the plasmagel, making it thicker and increasing the elasticity of the portion 
illuminated. Response to light is due to contraction of the plasmagel in the 
region stimulated. G. A. H- 

Effect of Electricity upop Amoeba. — S. 0. Mast (“ The Nature of the 
Action of Electricity in Producing Response and Injury in Amceha proteus (Leidy) 
and the Effect of Electricity on the Viscosity of Protoplasm,*' Z. vergl. Physiol., 
1931, 15, 309-28, 3 text-figs.). Experiments were conducted with the object of 
determining the effect of electric current on cytoplasm and the nature of response 
in Amceba to electricity. Amceba proteus and A. dofleini were employed and 
direct and alternating current was obtained from the lighting circuit, using platinum 
poles. These were applied to the edges of the coversiips under which cultures of 
amoebse were mounted. It was found that A. dofleini does not respond to electric 
current* A, protem is orientated very definitely in a galvanic current and moves 
toward the cathode. If the anterior end is directed toward the cathode when 
the circuit is made there is increase in the rate of streaming. If it is weak this 
increase is slight ; if it is strong the anterior end spreads out and the posterior 
end contracts ; if it is still stronger the amoebae disintegrate. If the posterior end 
is directed toward the cathode the rate of streaming decreases beginning at the 
cathodal end. Retardation in streaming is followed by reversal in its direction 
at the posterior end, while it continues in the opposite direction at the anterior 
end. The responses are due to the solating action of the current on the plasmagel 
on the side directed toward the cathode, and contraction of the plasmagel in 
adjoining regions. The rdle of ions in determining these changes is. explained. 
In alternating current the Amoeba orients and moves at right angles to the direction 
of the current, C. A. H. 

Response to Light in Amceba. — S. O. Mast The Nature of Response to 
Light in Amoeba proteus (Leidy),” Z. mrgl. Physiol., 1931, 15, 139-47, 2 text-figs.). 
Observations were made to determine the nature of the response in Amoeba proteus 
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to rapid increase in illumination. Directive illumination causes Amoeba to respond 
by orientation wbich is negative in strong ligbt and positive in weak light. In the 
former case the formation of pseudopodia is inhibited on the more highly illuminated 
surface^ and this is due to increase in the elastic strength of the plasmagel on this 
side. If the intensity of the light is rapidly and greatly increased all movement 
ceases, but if it is slightly increased there is only a slight temporary retardation 
in the rate of streaming at the tip of the advancing pseudopodia. Cessation of 
streaming is due to gelation produced by the light, increasing the thickness and 
elasticity of the advancing pseudopodia. The magnitude of gelation is correlated 
with the extent of increase in luminous intensity. The smaller this is, th^ less the 
gelation and the retardation in the rate of flow. 0. A. H. 

Development and Cytology of the Sporozoa. — ^A. Naville (“Les sporo- 
zoaires (cycles, chromosomiques et sexualite)/’ Mem, 3oc, Phys, d Hist, Nat, 
Gen^e, 1931, 41, (1), 1-223, 150 text-figs., 3 diagrams). A monographic compara- 
tive account of the cytology and life-cycle of the Sporozoa, with special reference 
to them chromosome cycle and sexual phenomena. The work is divided into four 
parts. The first two are devoted to a review of the known facts concerning the 
development and cytology of the Neo^ridia and the Telosporidia. The third 
part deals mainly with the nuclear structure of the Sporozoa, as compared with 
that of other protista and of the Metazoa. The fourth part is devoted to the 
sexual phenomena in these parasites, with special reference to sexual polarity.’’ 
The scope of this work is too wide to be dealt with adequately in a short review, 
and the reader is referred to the original for particulars. The monograph is 
profusely illustrated with black-and-white line drawings. It is provided with a 
very complete bibliography and a glossary of terms. At the end of the book 
three synoptic tables of the life-cycles within the main groups are given. 

C. A. H. 

New Foraminifera from the Miocene of Florida. — J. A. Cushman and 
G. M. Ponton Some Interesting New Foraminifera from the Miocene of Florida,” 
Cont. Cmh, Lab. For. Res,, 1932, no. 116, 1-4, pL i, j^s. 1-7). The Lower Miocene 
of Florida, especially the Ghipola marl, represents shallow warm water conditions 
which were very siiniiai to conditions now prevailing in the shallow water of the 
general West Indian and Florida regions. It contains many new species and 
varieties. In anticipation of a general report to be published by the Florida 
State Geological Survey, the authors describe and figure two new genera, Annulo- 
c^Amdes and Re<^{bicides, They also record a new species, Cyclolomlina 
miocenica. The genus Cydohculim, first described in the Journal of this Society 
in 1908 from Selsey, has since been recorded from the Eocene of both Europe and 
America. Its range is now extended to the Miocene, and as it has a very short 
vertical range in both formations, it should form an excellent index fossil. Its 
discovery in the Oligocene may now be anticipated. A. E. 

A New Cretaceous Genus. — J. A, Cushman (“ Rectogumhelinu, a New Genus 
feom the Cretaceous,” Cont. Cush. Lab. For. Res., 1932, no. 117, 4-7, pi. i, figs. 8-12). 
Numerous forms arising from Gumhelina by the addition of more complex types 
of development have been described under various generic names. The general 
characters of Redogurtihelina are parallel with Bigenerina in the Textulariidae, 
but the early stages show its direct development from Gumhdim, and the wall is 
calcareous and finely perforate. The early chambers are arranged biserially and 
are followed by numerous uniserial inflated chambers, round in section and separated 
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by depressed sutures. The aperture in the early stages is similar to Gumbelina ; 
in the adult it is rounded and terminal with a distinct neck. Two new species 
are described and figured from the Upper Cretaceous of Texas and adjacent 
regions. A. E. 

The Genus Virgulina. — J. A. Cushman iTotes on the G-enus VirguUna/’ 
Cont. Cush Lab. For, Res,, 1932, no. 118, 7-23, pi. 2-3). Virgulina dUrbigny, 
1826, has a range from the Lower Cretaceous to the present time. It is a develop- 
ment from Bulimina and the early stages of most species are definitely a triserial 
spiral, the later chambers usually taking on a twisted biserial form. Owing to the 
general absence of ornament specific identification is difficult, and it is probable 
that two specific names in particular, 7. schreihersiana Czjzek and 7. subsquamosa 
Egger, have been used to cover a multitude of systematic sins. With the view of 
assisting workers who have not access to original publications, the author repro- 
duces tracings of the original figures of most of the recorded species, with brief 
descriptions and notes. The species are arranged in geological sequence, and a 
new subgenus, Virgulindla, is created for those species characterized by a super- 
ficial ornament caused by finger-like extensions of the sutures extending back- 
wards over the surface of the preceding chamber. This curious form of ornament 
appears to be confined to species of Miocene age both in Europe and America. 

A. E. 

Mediterranean Textularidae. — ^E. Laceoix Textularidse du plateau con- 
tinental mediterranean entre Saint Raphael et Monaco,” J5«ZZ. de VInstit, Ocean,, 591, 
1932, 1-28, 33 text-figs.). Eourteen species in all are described and adequately 
figured by means of woodcuts, particular attention being devoted to the difierences 
exhibited by the megalospheric and microspheric forms. They include a new 
species of Spiroplectammim, S. typim, distinguishable from S. biformis by its 
highly compressed form and the trapezoidal shape of its chambers, and four new 
species of Textularia, T, elegans, T. pseudorugosa, T, higmerinoides, and T, cochieata. 
The last two are characterized by the situation of the aperture at the extremity 
of a produced neck, an uncommon feature in the Textulariinse which may even- 
tually justify their removal to a new subfamily. The author has been unable to 
confirm the occurrence of T, conica d’Orbigny in the area. Many specimens 
comparable with the figures of later authors were found, but after careful examina- 
tion were rejected as young individuals of other local species. A. E. 

Australian Foraminifera.; — ^W. J. Pake (“ Victorian and South Australian 
Shallow-water Eoraminifera — ^Part I,” Proc. Roy, Soc, Victoria, 1932, 44, (1), (n.s.), 
1-14, 1 pi.). The foraminifera of this area have already been dealt with by Parker 
and Jones (1865), Howchin (1890), and Chapman (1909). The author has been 
working in the district for several years, and this is the first of a series of papers 
intended to deal with new and otherwise interesting species. All the materials 
examined were either shore sands or from very shallow water, and several new 
species are described, including Proteonina spicuHfera, ReopJiax friabUis, Quinque- 
l^ulina australis, Q. ammophila, and Bolivina su^eticulata. Additional details of 
structure and distribution are given respecting a number of other species already 
known from this area. The illustrations, on the whole, are very good, though 
some are too small to exhibit the necessary details. A, E. 

A New Forainimferal Genus. — ^Helen J. Petthmeb Ammobmuloides, a 
New Foraminiferal Genus,” Amer, Midland Na^,, 1932, 13, (2), 86-8, 1 text-fig.). 
Ammohacuhides navarroensis, the genotype, occurs firequentiiy in a shale of Navarro 
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age (Upper Cretaceous) at Webberviile, Texas. The test is adyentitious and elongate, 
the earlier chambers arranged in a compressed coil, followed by a biserial and some- 
what compressed series, finally becoming uniserial and uncompressed. The 
aperture in the first stage is an arch at the base of the septal face, an elliptical 
sht in the septal face in the second stage, and in the final stage terminal and round. 
The proloculum is very variable in size, but no indubitable microspheric form has 
been identified. The author regards her new genus as closely linked with 
Ammobaealites, but the evidence seems rather to point to an afiSnity with 
SjdrojfHedammina, A. E. 

Upper Cretaceous Foraminifera of Trinidad. — J. A. Cushman and P. W- 
Jaevis (“ Upper Cretaceous Fora m inifera horn Trinidad,” Froc, Z7.S. Mms., 
no. 2914, 1932, 1~60, 16 pis.). Some work has already been published on this 
subject, but further collections have considerably increased the fauna. The 
material represents a rather deep-water deposit, and many of the genera and 
species are still existent in the deeper waters ofi the Trinidad coast, indicatiug that 
the conditions under which the material was deposited were not very different 
from those prevailing at the present day. The arenaceous species are often badly 
distorted by pressure, but the calcareous forms are usually well preserved. Seven 
new species and three new varieties are described, and there is a useful biblio- 
graphy of papers on the foraminifera (exclusive of Orbitoididse) from the American 
Upper Cretaceous. The illustrations are admirable and will be of the greatest 
vadue to students. A. E. 

Fossil Foraminifera. — ^A. Liebus Die Fossilen Foraminiferen, eine Einfiih- 
rung in die Kenntnis ihrer Gattungen,” Prague, 1931, 1-159, 348 text-figs.). 
Nearly a third of this little book is occupied with preliminary chapters on research 
methods, the structure and development of the shell, secondary ornament, dimor- 
phism and trimoiphism, systematics, and the biology of the order. The rest 
consists of brief descriptions of every genus recorded as fossil, with its geological 
range and a small woodcut of a typical species sufficiently clear for general identi- 
fication. The work is obviously intended for persons having no systematic know- 
ledge of Foraminifera, the genera being arranged according to external form with- 
out regard to affinities. Thus it starts with the Lagenaler-Typm — ^the single- 
chambered types — ^which are subdivided into those with (1) agglutinate, (2) cal- 
careous perforate shells. This obviously leads on to the next section, the Perlschnur- 
Tyfus^ in which the chambers are arranged in line like a row of pearls, subdivided 
into agglutinate, ohitinous, calcareous-imperforate and calcareous-perforate groups. 
Then the Flaehspiraler-Tyjms^ which necessitates several additional subdivisions ; 
and so we go on, each Ty^m becoming more complicated in its subdivisions and 
containing more entirely unrelated forms. The author has displayed considerable 
ingenuity in bringing some of the more complicated structures into general line, 
but the question arises with the abstractor whether, if he were beginning again, 
he would not prefer to master even the most complicated system of scientific 
classification rather than be dependent on looking through some 300 pictures for 
one which matches his specimen. A. E. 

Fossil Foraminifera from Tennessee. — J. A. Cushman A Prelimmary 
Peport on the Foraminifera of Tennessee,” BiM, 41 Biv, Geoh State of Tennessee, 
1931, 1—112, 1 text-fig., 13 pis.). Difficulty having been experienced by oil 
explorers in separating the rock formations, the State of Tennessee has projected 
a formal survey of the Eocene and Cretaceous strata. With few exceptions the 
Eocene samples have proved to be barren of foraminifera, while the Cretaceous 
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collections are ricli and the specimens well preserved. The fauna is very similar 
to that in European beds of similar age. Ten new species and three new varieties 
are described, and about a hundred forms are listed and admirably illustrated. It 
is stated that there are numerous other species beside those figured and described, 
a selection having been made of the species most likely to be useful for the 
correlation of strata in future work. A. E. 

Tertiary Foraminiferous Strata in East Indies.— W. Lextpold and I. M. 
VAN DER Vlerk (“ The Tertiary,” Leidsche GeoL Mededeelingen {Feestbundel K. 
MaHin), 1931, 5, 611-48, 2 tables). As Prof. K. Martin laid the foundations of the 
stratigraphy of the Dutch East Indies, a study of the Tertiary deposits of that 
area is a very suitable publication in honour of the Professor’s jubilee. The fauna 
is autocthonous, and as the fossils cannot be compared with European Tertiary 
fossils, it is not possible to apply the names current for European strata. The 
basis for the subdivision into stages and horizons is formed by the foraminifera. 
The deposits of the various islands are treated at some length as identified by the 
dominant foraminifera. There are two large tables, one showing the succession 
of strata in the different island groups, the other showing the distribution of the 
most important genera and species of larger foraminifera in these successive strata. 

A. E. 

East Indian Tertiary Foraminifera. — J. H. F. IJmborove ("* Tertiary 
ForamiTiifera,” Leidsche Geol. Mededeelingen {Feesthundd K. Martin), 1931, 5, 
35-91). In his review of the palssozoology of Java, Prof. K. Martin in 1919 
recorded forty-nine species of foraminifera from Tertiary strata, mainly on the 
strength of his own study of the fossils. In celebration of the Professor’s jubilee, 
Umbgrove lists more than 640 species for the whole of the East Indian Archipelago, 
and states that a much greater number are scattered through the very extensive 
geological literature of the region. Following the list are stratigraphical sections 
dealing with the distribution of the larger genera, which alone have been worked out 
in any palaeontological detail. In comparison with the Orbitoididse, Camerinidse, 
etc., very little detailed work on the smaller foraminifera has been published, as 
the oil companies, which use them for stratigraphical correlation, keep their data 
secret. There is a very complete bibliography of 139 publications bearing on the 
East Indian Eegion. A. B. 

Venezuelan Fossils. — N. E. Gorter and I. M. van uee Vlerk C Larger 
Foraminifera from Central Falcon (Venezuela),” Leidsche Geol. Medededingen, 
4, (2), 1932, 94-122, pis. 11-16, 2 text-tables). The material was collected 
by the geologists of the ISTorth Venezuelan Petroleum Company and gives 
a good idea of the distribution of the larger foraminifera in seven stages 
of the Tertiary in this district of Venezuela. In order to obtain a survey of 
the numerous species of LepidocycUna described from America, a determination 
table was compiled. The authors conclude that many specific names 
have been introduced which cannot be maintained. Pending a revision of his 
material they reject the whole of the seventy-one new species described by 
W. Berry in 1929 from the Verdun formation of N'orth-'Westem IPeru, on the 
grounds of insufficiency of illustration and because it would appear that specimens 
rather, than species have been described. It is not possible to correlate the local 
stages of the Tertiary of Central America with the standard subdivision of Europe 
or with that of the Far East, as the genera and subgenera of larger foraminifera 
show a very different distribution in America. Fifteen species of Lepidocyclina 
and DiscocycUna, five of which are new species, are described with details of their 
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occurrence in otlier regions. The illustrations are from photographs, and, though 
adequate, suffer from all the drawbacks attached to this medium when applied to 
foraminifera. A. E. 

Mexican Fossils. — W. L. F. Nuttall Lower Oligocene Foraminifera from 
Mexico,” Journ. PdcBont,, 1932, 6, (1), 3-35, 9 pis.). One hundred and thirty- 
five species and varieties of smaller foraminifera have been identified from the 
Alazan strata of the Tampico Emba 3 rment, Mexico, which is of Oligocene age. 
Twenty-three new species and five new varieties are described. By means of the 
foraminifera it is possible to divide the Alazan shale into lower and upper divisions, 
numerous species which occur in the former being absent from the latter. The 
paper is copiously illustrated by means of drawings and photographs. Of the 
drawings it is sufficient to say that they are the work of Miss Margaret Moore, 
who has few equals as an illustrator of this order. Microphotographs of the 
foraminifera, particularly of the smaller species, are, however, of little use to 
illustrate specific differences. A. E. 

Tertiary Borings in Victoria. — ^F. Chapman and Irene Crespin The 
Tertiary Geology of East Gippsland, Victoria ; as shown in Borings and Quarry 
Sections,” Palceont. Bull., 1 (published by Department of Home Affairs, Melbourne), 
1932, 1-15, 2 maps, 1 pL). The discovery of petroleum in Gippsland has resulted 
in considerable drilling activity, and a large amount of sub-surface information has 
been collected which supplements to a very important degree the meagre details 
obtainable by the ordinary geological survey. The authors have been engaged 
for four years in the study of the material obtained from various borings, full 
details of which are given. From these details they have found it possible to 
obtain conclusive evidence of the sequence and age of the beds in East Gippsland. 
It has been shown conclusively that there exist a number of well-defined and 
recognizable ""marker-beds,” which can be relied on in drilling operations as 
""geological landmarks,” by the aid of which the structure of the petroliferous 
basin can be elucidated. The plate illustrates six species of Foraminifera and 
four species of Mollusca, which are typical Tertiary fossils, from the borings and 
quarries, A. E. 

New Nomenclature. — L, A. J. Bakx ("" De Genera Fasciolites en NeodLveolina 
in het Indo-Pacifische Gebied,” Verhand, Geol. MijnbouwJcundig Genoot. voor 
NeierlaTid m Kohnien. Geol. Set., 9, (3), 1932, 205-66, 2 text-figs., tables, 4: pis.). 
Nomenclature nowadays alters so frequently that only the specialist can keep 
pace with the changes. For generations AlveoUna was a fixed and recognized 
name ; now it has become a synonym, with many other old friends. The author 
even explains that his own revised nomenclature of the family, which was used 
so recently as 1931, "" as far as it was ready in manuscript,” has had to be revised 
at the last moment after consulting some more papers on the subject. As he well 
says, the nomenclature of the genus is very confused. He traces the history of 
the various generic names applied since Montfort (1808), and finally (let us hope) 
decides that Fasdolites Parkinson (1811) must stand ; Olausulus Montfort (1808) 
must become NeoalveoUm Silvestri (1928) ; and AlveoUm d'Orbigny (1826) must 
become AlveoUndla Schubert (1910). A chapter, illustrated with text-figures, is 
devoted to structural details. Further chapters deal with the species identifiable 
in the East indies, their localities and stratigraphical distribution, and the biblio- 
gra^y of the group. The plates are reprbduc^ from photographed sections and 
are good. A. E. 
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Ultramicroscopic Viruses. 

Intranuclear Inclusions in Monkeys. — ^W. P. Covell (“ The Occurrence 
of Intranuclear Inclusions in Monkeys, Unaccompanied by Specific Signs of 
Disease/’ Amer. Journ. Path, 1932, 8, 161-8, 1 pi.). Acidophilic intranuclear 
inclusions are described in the cells lining the bile ducts of the liver, the lining cells 
of the trachea and bronchioles, and in the alveolar epithelium of the lungs of 
rhesus monkeys. The existence of a filterable virus is postulated. Gr. M. F. 

Intranuclear and G3^oplasmic Inclusions (“Protozoan-like Bodies”) 
in the Salivary Glands and Other Organs of IMants. — S. Pakber and S. B. 
WoLBACH {Amer. Journ. Path, 1932, 8, 123-36, 2 pis.). In the submaxillary 
glands removed in a series of 183 post-mortem examinations on infants, large cells 
containing intranuclear and cjrboplasmic inclusion bodies (“ protozoan-like bodies ”) 
were found in twenty-two cases. The inclusions were always seen in the duct 
cells and usually in the immediate vicinity of the inclusion-laden ducts there was 
dilatation of the ducts and areas of lymphoid infiltration. In two older cases 
inclusions were seen in the parotid and submaxillary glands, and in two instances 
in epithelial-lined spaces of the liver, lungs, kidneys, pancreas, and thjroid, thus 
addmg twenty-six new cases to the twenty-five already in the literature. All the 
patients in this series were less than 17 months of age, the majority being 
under 1 year. The cjdjoplasm of ceils with inclusions was basophilic in staining 
ration and usually contained a varying number of dense basophilic oval or 
rounded granules. Clinical and pathological studies of the series reported revealed 
ho association with any distinctive feature or group of symptoms or disease 
changes. The frequency of the inclusions in this series suggests geographical 
factors afiecting their occurrence and leads to the suspicion of the existence of a 
disease in infants of filterable virus aetiology. G. M. F. 

Manchurian Typhus and Rickettsia manchuriae. — ^M. Kodama, G. Taka- 
HASHi, M. Kohno, and Y. Futaki (“ Natural Hosts and Disseminators of Rickettsia 
manchuricB (a Preliminary Note),” Kitasato Arch Exp. Med., 1932, 9, 84r-9). 
Sporadic typhus fever of an aberrant type occurs in Manchuria and is believed by 
the writers to be caused by a form of Rickettsia difiering slightly from R. prowazehi. 
Xenopsylla cheopis is believed to transmit the disease. . G. M. F. 

Yellow Fever Encephalitis in Monkeys. — ^E. W. Gooopasture (“ Yellow 
Fever Encephalitis of the Monkey (Macacus rhesus),'''' Amer. Joum. Path, 1932,8, 
137-50, 3 pis.). Intracerebral inoculation in monkeys of a mouse strain of yellow 
fever virus produces an acute disseminated encephalomyelitis, extending apparently 
throughout the central nervous system, affecting the cellular tissues, and causing 
necrosis of ganglion cells, both sensory and motor. Intranuclear inclusions some- 
times resembling, but more often differing from, those characteristic of yellow fever 
have been demonstrated in ganglion cells of the encephalitic monkey’s brain. On 
immunological and histological grounds it is judged that the virus of mouse and 
monkey encephalitis represents a biologically mcxhfied strain of yellow fever virus. 
Oytologically the evidence of morphologically characteristic yeUow fever intra- 
nuclear inclusions in the brain of encephalitic monkejs inoculated with the mouse 
virus is inconclusive. G. M. F. 

Experimental Transmission to the Monkey of a Diffuse Encephalo- 
myelitis of Human Origin. — 0. Jonesoo-Mihaiesti, D. Noioa, ^d B. Wisner. 
(“Transmission experimentale au singe d’une eno4phaIo-myffite diss4min4e 

12 
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Iminame/" Compt. rend de VAcad. des Sd., 1932, 194, 3028-9). Brain, emulsion 
and cerebro-spinal fluid, bacteiiologically sterile, obtained from fatal cases of 
encephalomyelitis produced in Macaciis cymmolgus^ when inoculated intra- 
cerebrally, a fatal disease characterized by paresis, sleepiness, and death. The 
condition was transmitted in series. Rhesus monkeys and baboons were 
insusceptible. G. M. F, 

Histological Changes in Atypical Forms of Encephalomyelitis. — 

Kahbmetee (“ Patho-anatomical Investigations of Cases of Encephalomyelitis 
disseminata acuta (neuraxitis focalis acute) probably belonging to Morbus 
Economo,” Acta med. Bcand.^ 1931, 77, 171-86, 5 text-figs.). Besides the more 
typical forms of encephalitis lethargica with mesencephalic symptoms there have 
in recent years been described many cases with symptoms referable to the pons, 
medulla oblongata, and upper part of the cervical cord. In three cases with such 
symptoms the histological changes varied from faintly marked inflammatory 
processes of the nerve tissue with slight lymphocytic infiltration roimd the vessels 
and proliferative glia reaction, to haemorrhage and necrotic foci with secondary 
degeneration, invasion of fat granules in the nerve tissue and intensive perivascular 
infil tration with lymphocytes and plasma cells. The setiological relationship of 
these cases to classical encephalitis lethargica and to so-called acute sclerosis “ en 
plaques is discussed. G. M. F. 

Attempts to Cultivate the Virus of Foot and Mouth Disease in the 
Brain of Guinea-pigs, — ^M. Galea Essai de culture du virus aphteux dans 
Tencephale du cobaye,” Compt. rend. Soc. de Biol., 1932, 109, 19-21). Experi- 
ments were made by injecting into the brains of guinea-pigs a strain of foot and 
mouth virus intermediate between the G and A types of Vall4e. The virus was 
not capable of multiplying in the normal or damaged central nervous system of 
guinea-pigs, but at once invaded the whole organism without causing any definite 
nervous symptoms. G. M. F. 

The Organism of Contagious Agalactia. — "W. W. Bybgosz ('"Agalaxie 
contagieuse des ch^vres et des moutons,” Compt. rend. Soc. de Biol., 1932, 109, 204). 
The organism of contagious agalactia of sheep and goats passed through Berkefeld IT 
and Chambeiand Lj’ candles. Details are given of an elaborate life-cycle beginning 
with an oval or spherical spore, 0-3^ in diameter, which becomes aimular, while at 
one point a mycelial filament, 25|Lt. or more, grows out. The end of the filament 
forms a ring in which are produced one to eight granules (conidial ring with 
exospores). The conidial granules again produce filaments, thus eventually giving 
rise to a network. The mycelial filaments also form granular masses (spermato- 
cysts) from which escape tiny granules with delicate filaments (spermites). The 
name Amdomyces agakmcB is given to the organism. G. M, F. 

Dog Warts. — ^W. A. be Monbbeun and E. W. Goobpastuee (“ Infectious 
Oral Papillomatosis of Dogs,” Am>er. Joum. Pcdh., 1932, 8, 43-55, 2 pis.). The 
results obtained with the virus of dog warts confirm those obtained by Findlay 
(‘"A System of Bacteriology,” 1930, 7, 252). Basophilic intranuclear bodies, 
similar to those found in human warts, occurred in a few of the large wart-cells of 
the older lesions. G. M. F. 

The Effect of Vaccinia Virus on the Lungs in Rabbits.— R, S. Muoken- 
EDSS, H. A. McCk)BiK)CK, and J. S. Habteb {“ A Study of Vaccine-virus Pneumonia 



zooLoay. 


179 


in Babbits,” Amer. Journ, Path,, 1932, 8, 63-72, 4 pis.). A characteristic form of 
pnemnonia can be produced in rabbits by the introduction of vaccine virus into 
the lungs. The alveoli first contain coagulated albuminous fluid and fibrin, and 
later a cellular exudate composed principally of large mononuclear cells. Necrosis 
of the exudate and of the alveolar walls leads to haemorrhage and to the appear- 
ance of polymorphonuclear leucocytes. The perivascular lymphatics are distended 
with coagulated fluid, while the walls of many of the larger blood-vessels are 
cedematous and often show a diffuse infiltration of all the coats with polymorpho- 
nuclear leucocytes. Guarnieri bodies have been demonstrated in the epithelial 
cells of the bronchi in four animals. G. M. F. 
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aEHERAL. 

Cytology. 

Linkage in Maize. — B. W. Lindstrom (“ Linkage of Qualitative and Quanti- 
tative Genes in Maize,” Amer. Naty 1929, 63, 317-27). Ten varieties of maize 
were used in this investigation and the following conclusions reached. Number of 
rows in the maize ear, a typical quantitative character, is associated in inheritance 
with such simple qualitative characters as cob, aleurone, and , endosperm colour as 
well as endosperm texture (sugary). The experimental evidence for genetic linkage 
between some of the multiple genes for row number and the genes for cob (and 
pericarp) colour, endosperm colour (Yy), and endosperm texture {Su su) is par- 
ticularly convincing in certain crosses. That for aleurone colour, especially the 
Br genes, is extremely suggestive of a linkage. Accordingly it is MgUy probable 
that genes for row number are localized on the third (sugary), fifth (Yy endosperm 
colour), and sixth (cob and pericarp) chromosomes ; and very likely on the second 
chromosome (i2-aleurone) as well. J. L. 

Male Sterility in 2Lea. Mays.^ — M. M. Rhoades (*‘ Cytoplasmic Inheritance 
of Male Sterility in Zea Afaya,” JSdencey 1931, 73, 340-1). Investigations of a male 
sterile line of maize from Peru indicate that the sterility is determined entirely by 
the non-nuclear elements of the maternal gamete. Cytological investigation shows 
the meiotic divisions in microsporogenesis to be normal. The degeneration of the 
pollen occurs usually after the first vegetative division. J. L. 

Gytolo^ and Genetical Relationships in (Enothera. — ^R. E. Cleland 
(“ Cytological Evidence of Genetical Relationships in (Enothera/^ Amer. Journ. 
Bcd.y 1931, 18, 629-40). Bata are summarized which point to the existence of the 
following three correlations between chromosome behaviour on the one hand and 
genetic relationship between complexes on the other. (1) Plants with identical 
genetic make-up have in general identical chromosome configurations in diakinesis. 
(2) Compl^^ known which, although residing in difierent races, are neverthe- 
less essentially identical genetically, or closely related. When essentially identical, 
such complexes give identical chromosome configurations when combined with a 
given thi^ complex. When closely related, they give similar configurations when 
so combined. (3) Complexes which are closely related genetically yield, when 
combined with each other, configurations with most or all of the chromosomes 
j®ired. Those which are more distantly related give configurations in which more 
of the chromosomes are involved in circles. These correlations are probably to be 
explained on the basis of the segmental interchange theory. J. L. 

Analyses in Polyploids.— E. W. Eblansoh C Chromosome 
Organization in Bosaf' 1931, 2, 256-81). Anthers and root-tip material 
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from the rose Orleans/® Rosa hlanda and R. relicta, were studied cytologically to 
discover whether chromosome behjaviour within the species was in agreement with 
the chiasma theory of chromosome pairing. Camera lucida drawings (magnifica- 
tion up to 9000) made during diakinesis reveal chiasmata. Somatic chromosomes 
showed constrictions varying in length from about l-hfi to 3/t. Pairing was found 
to be by chiasmata. Ohiasma-frequency was analysed in pollen mother-cells of 
two diploid roses, and frequency polygons are given. Metaphase complements 
from the rose “ Orleans ” are given. The effect of terminalization was apparent in 
the regular falling off of the mean number of chiasmata per potential bivalent, and 
in the reduction in the proportion of interstitial to terminal chiasmata from 
early diakinesis to metaphase. Quadrivalent configurations are recorded during 
dialdnesis in the diploid roses. Rosa hlanda showed in addition a few sexvalents ; 
an interpretation of the quadrivalents on the basis of segmental interchange in 
conjunction with parasynapsis is given. Rosa relicta was shown to be a sterile 
tetraploid with a mean chiasma-frequency of 1*71 per potential bivalent, and also 
a structural hybrid. Theories maintained by Hurst are shown to be untenable by 
direct cytological observation, and an alternative hypothesis is given to account 
for the unbalanced polyploid species, which does not involve a hypothetical deca- 
ploid ancestral form. J, L. 

Oh]X)mo8omes of the Pomoideae. — A. A. Moffett {“The Chromosome 
Constitution of the Pomoidese,” Proc, Roy. Soc., B, 108, 1931, 423-46). The basic 
chromosome number in the Pomoideae is 17. All the species and varieties examined 
were orthoploid, having 34, 51, or 68 chromosomes. A particular long type of 
chromosome is represented four times in the diploid, six and eight times in the 
triploid and tetraploid respectively. Secondary pairing occurs amongst the 
chromosomes of all the diploid types, forming sexvalent and quadrivalent groups. 
In extreme cases seven groups are formed, three sexvalents and four quadrivalents. 
Multivalent associations occur less frequently. There are two types of triploids : 
(i) Auto-triploids : these usually form trivalents, but higher associations have been 
observed, showing that autosyndesis takes place within each of the supposed 
haploid complements. Divisions are slightly irregular, (ii) Allo-triploids : formed 
from a cross between a diploid and a tetraploid, and having very irregular divisions. 
Tetraploid forms show secondary pairing, groups of six and eight being most 
frequent. Seedlings of triploid X diploid apples most frequently had chromosome 
numbers of 2n + 7. In triploids intercrossed or selfed the seed li ngs showed a 
higher chromosome number than would be expected. Chromosome pairing, 
chromosome morphology, and breeding results indicate that, as in Pyrus^ the 34 
chromosomes of the diploid Pomoidess are of seven types, of which four are repre- 
sented four times and three are represented six times. The number 17 is there- 
fore a secondary basic number and the derived series of polyploids are secondary 
polyploids. It is suggested that the Pomoideae owe their special morphological 
character to their state of secondary balance. Change of balance is a factor in 
evolutionary change. J. L. 

Chromosomes of Lathyrus tuberosus. — ^E. L. Fisk (“ The Chromosomes of 
Lathyrustuberosus^^^ Proo. Nat Acad. Sd.^ 1931, 17, 511-13). The haploid chromo- 
some number in Lathyrus tuberosum is 7, thus agreeing with other species of 
Lathyrus. Stages of diakinesis, heterotypic and homotypic metaphase were 
studied. The chromosomes are comparatively large, showing variation in size and 
shape, and some indication of spiral structure. Microspore formation takes place 
by furrowing of the plasma membr^e. Drawings are given of stages in the 
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division of the microspore nucleus, during which haploid counts could be obtained. 
The author also confirms Winge’s count of 7 as the haploid number for L. 
IcUifolius. J • I*- 

Abnormal Chromosomes of Gasteria. — ^H su-Chuan Tuan (“ Unusual 
Aspects of Meiotic and Postmeiotic Chromosomes of Oasteria,^' Bot. Gaz., 1931, 92, 
45-65). The normal behaviour of meiotic chromosomes of Gasteria as described 
by Taylor is summarized. Three types of abnormal meiotic and postmeiotic 
chromosomes are described. The chromosomes of the second metaphase may be 
of a type exactly similar to the first metaphase chromosomes. They are directly 
derived from the heterotypic chromosomes by omission of interphase and second 
prophase. Abnormal giant-headed chromosomes are derived from first metaphase 
chromosomes by partial disorganization at telophase. The third abnormal type 
is represented by heavily constricted chromosomes in binucleate cells. These are 
derived from first metaphase chromosomes through a short interphase period and 
dissolution of the nuclear membrane. These types show a single spiral structure 
through the omission of the first interphase and second prophase. In some cases 
a third division of the chromosomes resulting in eight-celled groups of microspores 
was observed. A nucleolus was seen in nuclei with fully developed chromosomes ; 
it was not converted into any of the chromosomal appendages. Observed poly- 
spory and lagging chromosomes indicate that the material used may be from a 
hybrid species of Gasteria, This fact, and the possibility that physiological factors 
are involved are suggested as responsible for the abnormal behaviour of chromo- 
somes recorded. J. L. 

Chromosome Gircks in CEnothera. — ^R. Cleland and A. F. Blakeslee 

Segmental Interchange, the Basis of Chromosomal Attachments in (Enothera'^ 
Cyidogia, 1931, 2, 175-233), The mutual interchange of parts of non-homologous 
chromosomes is considered to be responsible for the formation of circles of chromo- 
somes found during meiosis in (Enothera. The chief points from the study of 
twelve species are : there is no chromosome configuration possible to 14-chromo- 
some species which cannot be formed in numerous ways by the proper arrange- 
ment of the ends of two sets or complexes of seven chromosomes and the union 
of these chromosomes in pairs. Complicated chromosome configurations can arise 
in nature by short series of simple segmental interchanges. Using facts known 
according to the authors’ hypothesis it is possible' to predict the exact arrangement 
of chromosomes in certain hybrids. Eight predictions were made and in five cases 
have agreed with facts. Detailed reasoning in all cases is given. Difficulties in 
the way of the hypothesis are discussed, and shown to be more apparent than real. 
The end-to-end union of chromosomes in during meiosis is shown to be 

due to segmental interchange. J. L. 

Cytology of Matfhiola incana R. Br. — J. Bhilp and C. L. Huskies (“ The 
Cytolc^ of Maithkia imamt R. Br. especially in Relation to the Inheritance of 
Double Flowers,” Joum, Gm.^ 1931, 24, 359—404). Study of the somatic chromo- 
somes shows that the ever-sporting races of Mattkiola incana have a heteromorphic 
pair of chromosomes (“ A ”), one of the members having lost a trabant. Pure 
singles and doubles have a full chromosome complement ; “ Crenate,” a race tri- 
somic for doubleness-singleness factors, has three “ A ” chromosomes, thus proving 
this chromosome to be the one concerned in the inheritance of doubleness. Variety 

Snowflake ” and its mutants have long meiotic chromosomes. All other races 
studied have short meiotic chromosomes. Pollen mother-cell meiosis in the short 
chromosome races shows various irregularities, including multiple associations 
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indicating segmental interchange and reduplication, but none have been directly 
correlated with the inheritance of doubleness. Similar irregularities occur in pollen 
mother-cells of long chromosome strains, but more frequently. Strong evidence in 
favour of Darlington’s chiasma theory of metaphase pairing is obtained from 
trisomic strains. The mutation producing long chromosomes is correlated with 
other changes expected on Darlington’s hypothesis, which seeks to explain the 
relationship of meiosis to mitosis. The trabant deficiency in the A ” chromo- 
some is regarded as being completely lethal to male gametes and incompletely to 
female gametes, thus giving the ever-sporting character to the single. The bearing 
of segmental interchange and reduplication is also considered. Expected pro- 
portions on this hypothesis provide a closer fit to the genetic observations than 
those based on previous hypotheses. * J. L. 

Macrogametophyte Development of Lycopersicon. — C. Cooper 
Macrosporogenesis and the Development of the Macrogametophyte of Lyco- 
fersicon esculentum,^^ Amer. Journ. BoL, 1931, 18, 739-48). The haploid number 
of chromosomes in the Bonny Best and Greater Baltimore varieties of Lycopersicon 
esmhntum is 12. A list is given of chromosome counts so far obtained in 
cultivated varieties of tomato. The development of the ovule is described. With 
the appearance of the integument, a single hypodeimal cell of the nucellus is 
diifferentiated as the archesporial cell and later functions as the macrospore mother- 
cell producing a linear row of four macrospores. The chalazal macrospore functions 
as the embryo-sac mother-cell, and a typical eight-nucleate embryo-sac is formed. 
The cells of the nucellus break down, and the inner layer of the integument is 
differentiated as a nutritive layer in contact with the embryo-sa43. The embryo-sac 
becomes typically seven-celled, and each synergid has a distinct filiform apparatus. 
The pollen-tube enters the ovule through the micropyle and passes between the 
synergids, neither of which is destroyed during the process of fertilization. J. L. 

Interspecific Hybridization in Gossypium. — S. Kakatomi (** Hybridiza- 
tion between Old World and New World Cotton Species and the Chromosome 
Behaviour of the Pollen Mother-Cells in the Hybrid,” Jap, Journ. Bot,, 1931, 
5, 371-81). Interspecific hybridization between Old World cotton (n = 13) and 
New World cotton (n = 26) has been made. The varieties used in these experi- 
ments were Asiatic cotton {G. Jierhaceum) (n == 13), American cotton {(?. hirmtum) 
(n = 26), Egyptian cotton ((?. harbadense) (n = 26), When the Old World cotton 
was used as female parent, none of the resulting seeds germinated. A small number 
of seeds germinated, however, when either New World variety was used as female 
parent, i.e., the species with larger chromosome number. The F^ hybrids were 
distinguished from both parents by increased vigour of growth of the stem, while 
other morphological features were intermediate. At heterotypic metaphase 
thirteen bivalent and thirteen univalent chromosomes were counted. At the first 
division the bivalents were divided and usually moved regularly to the poles. The 
univalents remained undivided and were irregularly distributed, some passing into 
the c 3 rtoplasm. In the second division the chromosome behaviour was very 
irregular, resulting in the production of abnormal tetrads. The Fi plants proved 
completely sterile in (1) self-fertilization, (2) back-crosses, and (3) when fertilized 
with fertile pollen of other varieties. This perfect sterility depends on the 
formation of abortive germ ceUs. J. L. 

Pollen Grains of Dalilia.--E. P. Wodehouse (“ The Origin of the Six- 
Furrowed Configuration of Dahlia Pollen Grains,” Bull, Toney Boi, Club, 1931, 57, 
371-80). Dahlia pollen grains are distinct from others of the Composite in pps- 
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sessiEg six germ-pores instead of the more usual three. Associated with this is the 
fact that the four nuclei of the homotypic division tend to lie in one plane, instead 
of in a tetrahedral arrangement, and the four nuclei are connected by four spindles 
instead of the more usual six. Quadripartition is by furrowing, ending by con- 
striction across the four connecting spindles. Thus each daughter-cell has only 
two points of contact with other cells instead of the more usual three. The author 
discusses the fact that these two points determine the position of the six symmetri- 
cally placed farrows in the tetrahedral configuration. J. L. 

The Nature of ‘‘ Protoplasmic Connections.’^ — Y, Jxjngees (“ Eecherches 
sur les plasmodesmes chez les v^g^taux,” La Cellule, 1931, 40, 8-81). The nature 
of protoplasmic connections ” between cells, according to previous investigators, 
is discussed at length, and the present work undertaken to observe the reactions 
obtained under different reagents in the following material : The endosperm of 
Phmix dactylifera, Chamcerops excelsa, Phytelephas macrocarpa, Iris PseudacoTW, 
Strychnos Nttx-vomica, and 8, potatorum; Callus material of Cucurhita Pepo and 
TUis mnifera ; and parenchyma of the stems of Yiscum album and bulb scales of 
Allium Cepa. Three main methods are used and the technique is described. Fifty- 
three drawings of cell walls with plasmodesma are included ; the results of all 
observations are compared and discussed. Plasmodesma are not destroyed by the 
action of Eau de Javelle, but stain deeply after treatment. The author rejects the 
idea that plasmodesma are of a protoplasmic nature, and from present observations 
concludes that they are constituent elements in the structure of the cellular 
membrane. J. L. 


Anatomy. 

Micro-Technics Methods in Plant Anatomy. — J. Ejssee, “ Chemische, 
physikalische und physikalischchemische Methoden zur Untersuchung des Bodens 
und der Pflanze ” (Handbuch der hiologischen Arheitsmethoden, Abt. XI, Teil4, 
Heft 2, Lfg. 353, Urban & Schwarzenberg, Berlin and Vienna, 1931, 1-178, 20 figs., 
3 pis.). This issue contains three article on the Preparation of Plant-ash pictures 
and Silica skeletons from Anthrakogramms, the Preparation of Thin Sections of 
Becent Plant Material, and Maceration Methods applied to Recent Plant Material. 
Anthrakogramms are microscopic preparations of organic material produced by 
carbonizing to a certain stage. The application of the method lies in the com- 
parison of normal plant tissues with charcoal. The second article summarizes 
methods of infiltrating and embedding plant material preparatory to cutting 
sections. The third describes in some detail methods of macerating plant tissues 
and includes separate sections on the treatment of living tissues without destroying 
the cell contents, algae and fungi, parenchyma, latex tubes, sieve tubes and excretory 
ceSs, lignified tissue, bast fibres, cork, and methods of isolating individual tissues, 
such as epidermal layers and plant cuticles. B. J. R. 

Standardization of Numerical Values used in Describing Woods. — 

M. M. Chattaway (“ Proposed St^dards for Numerical Values used in Describing 
Woods, Trap, Wootfe, 1932, 29, 20-28). The value of the dimensions of wood 
dments for comparative and diagnostic purposes depends on the method of 
expression. Inde&iite qualifications such as “ moderately large ” and very 
numerous are of little value miless they are based on some land of standard. 
Hie author proposes a series of standard terms for describing the size and distribu- 
wood elements, based on actual measurements and devised so as to be in 
aoeoid, so far as possible, with the clasdfications of other authors. B. J. R. 
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Diagnostic Value of Measurements in Wood Anatomy. — E. Desch 
Significance of Numerical Values for Cell Dimensions,” Trop, Woods, 1932, 29, 
14-20, 1 fig.). Numerical values for tlie dimensions of wood elements are of little 
value unless qualified by particulars indicating their limitations. The Paper 
advocates the use of statistical methods in assessing the significance of numerical 
values in place of simple arithmetic averages for cell dimensions. B. E. 

Anatomical Structure of a Dwarf Form of Picea excelsa. — Kisser 
and A. Sesser Biologische Untersuchungen an Zwergbaumchen. I. Die 
Strukturverhaltnisse der Hochmoorformen von Picea excelsa,^’ Biol, Gen., 1931, 
7, 13 — 68, 5 figs, 3 pis.). The structural characteristics of dwarf spruces growing 
on a typical high moor are described. The reduced development manifests itself 
in reduction of growth in length and thickness. The size of the needles as regards 
both length and thickness is about half normal, but their number is greater than 
normal. In spite of their age, about fifty years, the trees never bear cones. The 
dry weight of the needles is greater than normal ; their ash content is decidedly 
less. The ash content of the wood is higher than normal. Comparative micro- 
scopic examination shows that the smaller size of the needles in the dwarf form is 
due to reduction in the number of cells, while in the wood there is a decrease in 
both the number and the size of the cells. The lumina of the tracheids are reduced 
more than the cell walls. Eeduction in the size of the tracheids is accompanied by 
a reduction in the size of the bordered pits. The cavity of the resin ducts is about 
twC-thirds the normal size; the number of resin ducts per unit area of cross- 
^jCtion is about the same as in spruce grown xmder normal conditions. Eeduction 
in the number and size of the medullary rays was noted, the latter being due 
mainly to a decrease in the number of cells composing a ray. Eeduction in the 
size of the phloem parenchyma cells is not reflected in the size of their nuclei, which 
are about normal. B, J. E. 

Wood Structure of Abies. — E. G. Wiesehxjegel Diagnostic Character- 
istics of the Xylem of the North American Ahies,^’ Bot. Gaz., 1932, 93, (1), 55-70, 
16 figs.). Eleven species and varieties of the genus were studied. The presence 
of bordered pits in the tangential walls of the summer-wood tracheids was found to 
be constant except in two species. Characters of diagnostic value within the 
genus are the thickness of the summer-wood tracheid walls, the number of rows of 
bordered pits on the radial walls of the tracheids, the width and maximum height 
of the rays, the shape of the ray cells and the number of rays per unit area, the 
presence of crystals in the ray cells and the colour of the heartwood (reddish in 
A. noUlis and A. magnifica, light-coloured in the other species). The presence of 
tangential lines of resin ducts is reported to be a regular feature of A. venusia. 
The diagnostic characteristics are summarized in tabular form and a key is given 
to the identification of the species. B. J. E. 

Wood Structure of Some East African Coniferae and Leguminosae.— 

L. Chalk, J. Buett Davy, and H. E. Desch Forest Trees and Timbers of the 
British Empire. I. Some East African Conifera and Leguminosa,” Clarendon 
Press, Oxford, 1932, 1-68, 12 figs., 10 pis.). This, the first isSue of a new series 
combining systematic botanical descriptions with descriptions of wood structure, 
comprises the following species : Junip&ms procera Hochst., Widdringtonia Whytei 
Eendle and W. juniperoides End!., Podocarpm graddior Pilger and P. mUcmjiana 
Eendle, Afzelia qmnzensis Welw., A. africana Smith and A. hipindemis Harms, 
Baikicea plurijiiga Harms, Copaifera mopane Eark, 0. coleosperma Benth,, Pipta^ 
denia Bvchananii Baker and P. africana Hook. f.> Pterocarpm angolensis DC. and 
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P. Stevensonii Burtt Davy. The wood descriptions are in considerable detail ; 
macroscopic features such as can be used for the field identification of timbers are 
given separately from the microscopic details. Care has been taken to ensure their 
accuracy by basing the descriptions on the examination of a wide range of authentic 
material in each case. They are illustrated by photomicrographs. B. J. R. 

Wood Structure of Gironniera.— H. H. Jakssonius (“ Note on the Wood 
of the Genus Gironniera” Trop, Woods, 1932,29, 28-9). Examination of the wood 
structure of Gironniera suhcequodis Planch, and G. cuspidata Kunz. of the Ulmacese 
leads to the conclusion that the two species cannot properly be included in the 
same genus. The wood of G. suhcequalis closely resembles that of various species 
of Parasponia and Trema, while that of G, cuspidata shows no such relationship. 

B. J, R 

Distinctive Features in the Anatomy of the Needles of Picea pungens 
Andre and P. Engelmannii Engelmann. — F. Marco (“ Needle Structure 
as an Aid in Distinguishing Colorado Blue Spruce from Engelmann Spruce,” Bot, 
Gaz,, 92, 4, 447 — 9, 6 figs.). The anatomical features common to both these species 
in the structure of their needles are : (1) An epidermis ; (2) A single layer of 
hypoderm which increases to several layers in the angles of the needle ; (3) An 
endodermis of equal-sized cells ; and (4) Two vascular bundles. The species can 
be distinguished from one another by the distribution in them of the short ” 
resin canals common to both species. From the upper half of the needle of Engel- 
mann spruce resin canals are usually absent, whereas one or more are invariably 
present in the corresponding part of the needles of Colorado blue spruce. Resin 
canals were found in the lower part of the needle in both species. It was necessary 
to take serial sections of a number of needles in each species to ensure a correct 
identification. C. R. M. 

Anatomy of Normal and Acid -injured Cotton Roots.— XT. R. Gore and 
J. J. Tatjbenhaus (“ Anatomy of Normal and Acid-injured Cotton Roots,” Bot, 
Gaz,, 92, 4, 436-41, 10 fiigs.). The roots of cotton become greatly swollen, and the 
bark becomes fissured longitudinally when the crop is grown on an acid soil. A 
description is given of the anatomy of roots that have been thus injured. The 
greater part of the normal root consists of secondary xylem, composed of scattered 
vessels with bordered pits and sometimes tyloses ; ray cells ; and fibres with 
tapering ends and bordered pits. The secondary phloem consists of alternating 
groups of sieve tubes and phloem fibres, and also wedge-shaped rays, Resin 
glands occur in the phloem. A periderm is formed by the activity of a phellogen 
situated in the pericycle. In acid soils (pH 3-0-4-0) it is stated that the original 
phloem becomes functionless, a cork cambium arises on the inside of the original 
phloem which gives rise to several layers of cork cells. The normal cambium then 
gives rise to a fresh phloem on the inside of the newly formed layer of cork. If 
the acid injury is severe the abnormal phloem consists chiefly of parenchyma cells, 
with but a few sieve tubes. Large masses of parenchyma are sometimes formed 
in the xylem when the injury is mild, but in more severe cases the cambium gives 
rise to an excessive quantity of xylem containing an unusually small amoimt of 
distorted vessels, with very much shortened segments. C. R. M. 

Anatomy of the Primary Axis of Solatium Melongena.— Albert F. 
Thiel Anatomy of the Primary Axis of Solanum Melongena ” Bot. Gaz., 92, 4, 
40T-19, 10 figs.). The material used in this investigation was the Black Beauty ” 
variety of the egg plant — Solanum Melongena L. var depressum Bailey. About 
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5 mm. from the growing point of the root the epidermis, cortex, and stele could 
be recognized. Two glands appear in the region of the pericycle before the proto- 
xylem and protophloem are formed, and later on the protophloem groups arise 
opposite them. The glands subsequently disappear. The transition from the 
diarch, radial protostele of the root to the bicollateral bundles of the stem was 
studied in seedlings 5 days old. The change is completed in the bundles of the 
midrib of the cotyledons. The JGbrst stage in the transition is to be seen when the 
diarch xylem plate divides into two, and the two primary phloem groups into three 
each. The cells at the centre of the axis remain parenchymatous. At a higher 
level the metaxylem bifurcates, and two of the phloem groups pass towards the 
centre of the axis. The two double bundles formed from the halves of the original 
diarch stele form the vascular traces of the two cotyledons in the region of the 
cotyledonary plate. Several small primary phloem groups come to lie opposite 
the inner faces of the primary xylem elements, whilst the remaining four groups 
nearest the metaxylem eventually come to lie on the outside of the original proto- 
xylem groups. In this way the bundles become bicollateral. The foliar traces of 
the first internode are completely endarch. 0. E. M. 

Anatomy of Pisum sativum. — Joseph H. Gourlby (“Anatomy of the 
Transition Eegion of Pisum satimm,'^ Bot. Gaz., 92, 4, 367-85, 22 figs.). In passing 
from the i^oot to the stem in Pisum sativum the vascular system is protostelic. 
throughout part of the first internode, and the bundles remain exarch in the first 
and second intemodes. The transition from root to stem is not, therefore, com- 
pleted until the third internode. There is a transition from the triarch arrange- 
ment of the root at the cotyledonary node to one of six bundles in the first inter- 
node. “ These consist of four elongated lateral bundles lying on either side of the 
small central pith and in the direction of the long axis of the elliptical stem.” 
These four bundles are exarch, but in addition there are two small bundles which 
lie at the ends of the lateral groups and pass out to supply the first two alternate 
leaf bracts. The lateral bundles partly supply the leaf-traces of the fourth and 
fifth nodes. The first leaf-trace diverges from the stele at the second node, after 
which the lateral bundles approach one another more and more closely, thus forming 
endarch bundles above the leaf gap. Two bundles on the opposite side of the stem 
remain exarch in the second internode, but these change over at the third inter- 
node in the same way as described for the first two lateral bundles at the second 
internode. Thus, all the bundles in the third intemode have assumed the endarch 
structure typical of the stem. There are four cortical bundles. Two of these, 
which are fibrous only, are situated opposite the leaf-traces, whilst there are fibro- 
yascular ones opposite each lateral bundle. The fibrous bundles pass into the leaf, 
whilst the fibrovascular ones are the stipular traces. The rudimentary stipules at 
the second and third nodes are supplied by branches from the cortical fibrovascular 
bundles, whilst the bundles themselves end in the first true stipules at the fourth 
node. Bundles at right angles to the leaf-traces pass out from the stele in each 
succeeding node (starting with the second) and supply the leaves at the next node 
above. C. E. M. 

Physiology and Anatomy of Tracheae. — ^Eam C. Malhotra (“ A Contri- 
bution to the Physiology and Anatomy of Trachese, with Special Eeference to 
Fruit Trees. I. The Influence of Trachese and Leaves bn the Water Conductivity,” 
Ann. Bot.^ 45, 593-620, 8 figs.). The length, number, and distribution of the 
vessels in cut shoots (1 to 3 years old) obtained from trees bearing nuts^ 
pomes, drupes, or citrus fruits were determined by (a) forcing mercury into the 
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bases of the cut shoots and counting the number of merciuy drops present in 
transverse sections taken at successive levels above the base ; (6) forcing nitrogen 
into the bases of the cut shoots and observing the number of points at which the 
gas escaped from transverse cuts at different levels. The same result was obtained 
when both methods were applied to the same shoot. The area of the cross-section 
of tracheae and wood in cut shoots of apple and prune, and the number and area of 
the leaves on every 15 cm. were determined as follows : Immediately after cutting, 
the leaves were removed, and blue prints made to show their distribution on every 
15 cm. of stem. The total water conductivity of 15 cm. pieces was determined by 
the methods used by Farmer (“ Proc. Eoy. Soc. London,’* B. 90, 218-32) and Holmes 
(“Ann. Bot.,” 32, 553-67). Sections were cut at intervals and the lumina of the 
tracheae in selected areas outlined on squared paper. The areas thus outlined were 
measured by means of a planimeter, as well as by checking them with the milli- 
metre squares on the paper. The areas determined by the planimeter and on the 
squared paper agreed closely with one another. The age of the wood chiefly 
concerned with conduction was determined by growing 4-year-old vdllow trees 
(with their roots damaged as little as possible) for 90 hours in cans containing a 
0'5-p,c. solution of congo red. The trees were then divided longitudinally, and 
transverse sections of one half taken at intervals. The other half was cut into 
lengths of 1 foot, each of which was cut longitudinally with a razor into strips. 
The sections were then rendered transparent by passing them through a series of 
alcohols with progressively higher concentrations from 20-95, followed by xylol, 
and finally dipping them in cedar-wood oil. The sections were so transparent 
that the path of conduction of the dye used could be accurately followed without 
the use of a microscope.’’ By the use of these experimental methods the following 
foots have been established. A correlation exists between the maximum length 
of a shoot, and that of the tracheae. The maximum length of the trachese varies 
greatly in different trees, but in those bearing the same type of fouit (e.g., drupes, 
pomes, ox nuts) they fall into well-defined length groups. (This was not true of 
V4tis vinifem and F. Mmesia.) There is a correlation between the number of 
tracheae in a cross-section at a given level and the diameter of the shoot at that 
level. “ Apple shoots have more total wood and tracheae area than prune below 
15 cm. from the apex ; but the percentage of the total wood area occupied by the 
lumina of the tracheae at these points is greater in prune than in apple.” The 
pith area increases in cross-section of apple and prune shoots from above down- 
wards, The lumina of the, tracheae of prune wood occupy 50*2 p.c. of the total 
area of wood, whilst in the apple the percentage is 28-7. The area of the lumina of 
the trachese is thought to be of more importance than their number in determining 
how much water is conducted. ** Theoretically it is shown from the data that a 
unit area of the lumina of the trachese in prune wood is 49 p.c. more efficient in 
conducting water than a similar unit area of the trachese in apple wood, assuming 
that the liquid to be carried in both kinds of wood has the same viscosity, and that 
other environmental conditions are identical.” Water and dyes are transported 
most rapidly in the last formed wiUow wood. 0. E. M. 

Physiology and Anatomy of Trachese II, — ^Eam 0. Malhotra A Con- 
tribution to the Physiology and Anatomy of Trachese with Special Eeference to 
Fruit Trees. H. Water Conductivity in EGgher Plants and its Eelatiou to 
Trachese,” Ann. 46, 181, 11—28, 1 fig.)- The greater part of the subject 
matter of this Paper, which is a continuation of the one noted above, is physio- 
log^cal. The author describes experiments intended to determine the causes of 
the greater conducting efficiency of prune wood in comparison with that of apple. 
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Tie sap extracted from tie traciess of prune appeared to iave a greater density 
and viscosity, and to contain more sugars, proteins, and asi tian tiat extracted 
from apple wood. It was siown, by means of a special apparatus, details of 
wiici are given, tiat : (1) Tie nature of prune sap itself was suci tiat it offered 
15*6 p.c. more resistance to being transported tian did apple sap ; (2) Tie walls 
of tie traciese of prune afforded 10*75 p.c. more resistance to tie flow of eitier 
prune or apple sap tian did tie walls of apple traciese. 0. E. M. 

The Production of Pneumatophores and iErench3ntna by Viminaria 
denudata. — ^Lilian Pbaser Tie Eeaction of Vimiimria denudata to Increased 
Water Content of tie Soil,’" Proc. Linman Soc., N.S.W., 56, 5, 391-406, 18 figs., 

1 pi.). Viminaria denudata Sm. grows normally under mesopiytic conditions, 
but in some places in a waterlogged soil, or wiere tie ground is liable to be flooded, 
wiere certain branches of tie roots grow upwards above tie ground and serve as 
pneumatopiores, in muci tie same way as is ciaracteristic of some of tie Man- 
groves. At other times a horizontal root turns and grows upwards above tie 
ground, and, having formed an arch, penetrates tie soil again and resumes its 
normal course. TiSs type of arrangement recalls tie knee ” type of “ breatiing- 
root” found in some of tie Mangroves. Submerged roots also react to their 
environment by forming a secondary aerating system of parenchyma cells with 
abmidant intercellular spaces. This aerenciyma arises from a piellogen situated 
in tie pericycle. Bacterial nodules, wiici are sometimes present on tie roots, 
«dso become invested with aerenciyma. This may happen (1) by the activity of 
a piellogen which arises around tie developing nodule; (2) by tie secondary 
cortex being pushed up so as to form a collar around tie nodule ; in this case tie 
aerenci 3 Tna surrounding tie nodule is a product of tie normal piellogen of tie 
root. Sometimes there are rings of cork situated at intervals in tie secondary 
tissue of tie aerenciyma. These are thought to arise from tie piellogen when 
tie soil on which tie root is growing is temporarily less saturated 'with water, 

C. E. M, 

The Mycorrhiza, Latex System, and General Biology of Lobelia gibbosa 
Labill. and L. dentata Cav. — Lilian Eraser (“ An Investigation of Lobelia 
gibbosa and Lobelia dentata, I. Mycorriiza, Latex System, and General Biology,” 
Proc. Linnean Soc., 56, 5, 497-525, 43 figs.). Both Lobelia gibbosa Labill. 

and L, dentata Cav. are annuals wiici grow in Australia, but whereas tie former 
species is widely distributed tie latter is confined to tie coast and neighbouring 
highlands of New South Wales and part of Queensland. L. gibbosa is remarkable 
for tie fact tiat when it flowers tie underground organs and basal part of tie shoot 
system are dead or moribund, and tie plant is thought to live on food reserves in 
tie stem. Young plants of L. dentata were found to have a well-developed under- 
ground stem with a wide cortex containing food reserves. Later on, however, tie 
food reserves of tie cortex are carried away in tie latex vessels and tie cortex 
shrinks. It is thought tiat a fungus infects tie seedlings of both species, wiici 
are entirely subterranean. If tie fungus is absent germination is stated to be 
unsuccessM. Fungal iypiae are present in tie seeding stage on tie surface of 
tie iypocotyl, wiere they penetrate tie epidermis, and also between tie cells of 
tie cortex, Hypise are absent from tie growing point of tie root, but at succes- 
sively older parts of tie root three stages of fu^al invasion are recognized. At 
first tie iypiae pass between tie cells of tie cortex, where they are evenly dis- 
tributed, but sections taken farther from tie apex reveal a definite fungal zone in 
tie middle of tie cortex. At this stage tie enlarged hypise are filled with food 
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reserves. In sections of still older portions of tlie roots tlie food reserves are 
removed from tlie liyplise and become situated in tlie neighbouring cells of the 
cortex, whence they are subsequently removed to the latex system. Meanwhile 
the cells of the outer cortex become enlarged, and the fungus is crushed until only 
a few living threads remain in the outer cortex. The latex system in the roots 
and underground stem is confined to the phloem. It arises from rows of super- 
imposed cells of which the intervening walls break down, so that the tubes are of 
the nature of vessels. In the aerial parts of the stem, branches of the latex system 
pass out between the cells of the endodermis and ramify amongst the cells of the 
cortex which contain chlorophyll. Latex vessels are also associated with the veins 
of the leaves, and the branches pass out into the mesophylL There are also latex 
vessels present in all parts of the flower. Neither of the species will flourish in 
exposed situations. This is thought to be due to the inefficiency of the abnormal 
root system in times of drought, as compared with the normal root systems of 
other plants with which they have to compete. C. E. M. 

The Leaf Buds of Angophoras. — Gladys Cabey A Note on the Leaf 
Buds of Angophoras,” Proc. Linnean Soc., N.S.W., 56, 5, 465-7, 4 figs.). In this 
paper the development of the leaf buds of AngofJma lanceolata Cav. A. sulyoelutma 
F. M., A, Bakeri C, Hall, A. intermedia D.C., and A, cordifolia Cav. is described, 
and comparisons drawn between them. C. E. M. 

Morphology. 

Morphology and Anatomy of Sarcocaulon rigidum Schinz.— W. Schmid 
(“Beitrage zur Kenntnis von Sarcocaidm rigidum Schinz,” Tierteljdhrsschr, 
NcUurforsck. GesM. Zurich, 1932, 77, 36-77, 48 figs., 1 photo.). Sarcocaulon 
rigidum Schinz m a small xerophytic shrub which, contrary to general opinion, is 
not a true succulent. Stem, branches, and root are covered with a compact mantle 
of resinous substance which gives the plant peculiar rigidity and protects it against 
excessive transpiration and against the rubbing efiect of the shifting sands. This 
mantle is produced through the activity of a cork-cambium. The resin, which 
later on fills and agglutinates the collapsed cells of the periderm, is formed in the 
same region. Contrary to general opinion, the resin is not excreted. Two kinds 
of resin can be distinguished, of which one is probably produced at the beginning, 
the other at the end of a vegetative period. The resinous tubercles, which are 
worked into pearls by the^ Hottentots, are fragments of branches concreted in 
camp fires and later rolled in the sand by the wind. As regards the leaves, those 
of the long shoots and those of the short shoots must be distinguished. The former 
have long petioles and are opposite, while the latter have short petioles and are 
fasciculate. The lamina of both Mnds is rather thick; it is folded along the 
midrib and covered with a layer of wax ; the inner structure is bilateral-symmetric. 
The lamina separates from the petiole at a definite abscission-region which may 
be recognized by its darker colour caused by the large quantity of calcium oxalate 
which it contains. The petioles of the leaves of the long shoots develop into 
spines, but the latter do not continue to grow after the leaves have dropped off. 
They serve to protect the plant. A. W. E. 

Morphology of Cataphylls and Foliage Leaves in the Black Hickory.— 

Adriance S, Foster ('‘Investigations on the Morphology and Comparative 
History of Development of Foliar Organs. II. Cataphyll and Foliage Leaf Form 
and Organization in the Black Hickory {Carya BucMeyi var. arkansana),'^ Amer, 
Jomm, BoL, 1931, 18, 864r-87, 3 figs., 4 pis.). The shoot system of Garya Buckleyi 
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var. arkansana is of tlie monopodial-racemose type pleuroblastic lacemose ’’ of 
Domin) with long ” and “ spur ” shoots. On both types of shoots cataphjlls 
and foliage leaves alternate periodically, except when the shoot is terminated by 
the female inflorescence. Accessory buds are frequently found on long shoots 
associated with the main axillary buds. These appear to be “ reserve ’’ buds. 
The terminal buds of long shoots consist of nine to eleven cataphylls, five to eleven 
foliage leaves, and usually the primordia of the two outer cataphylls of the following 
season’s terminal bud. On the spur shoots the terminal buds are characterized 
by a greater constancy in the numbers of cataphylls .(nine) and foliage leaves (three 
to four). The two outermost cataphylls of the terminal bud consist of a winged 
basal portion surmounted by a prominent apical pointlet which is morphologically 
equivalent to a terminal leaflet. These are designated upper transitional forms.” 
The bud scales proper are vaginate in form with no laminar diflerentiation. The 
foliage leaves in the winter bud consist of a lamina of five to seven convolute- 
involute leaflets, a short petiole, and a broadened leaf base. During expansion of 
the terminal bud, the ixmer scales form a tubular structure enclosing the enlarging 
foliage leaves. Eventually the cataphylls reflex and fall away. During growth of 
the foliage leaves the petiole rapidly elongates, followed by acropetal expansion of 
the leaflets and development of the rachis. The adult foliage leaf possesses an 
imparipinnate lamina of three to seven leaflets, a petiole, and a thickened leaf 
base. Successive leaves frequently show progressive reduction in the number of 
pairs of lateral leaflets, from seven to five or three. The adult lower bud-scales 
are ovate-acute or ovate-obovate emarginate, while the upper scales vary greatly, 
common types being obovate, spatulate, linear-rhomboid, and linear. Certain 
cataphylls develop a ternodnal poorly differentiated laminar lobe. In both cata- 
phyUs and foliage leaves the node is trilacunar with a tripartite median trace. 
The vascular tissue is arranged in a ‘‘ stele ” in the petiole of the foliage leaf, whilst 
the venation of the cataphylls is palmate-dichotomous with a pinnately branching 
midrib appearing in the spatulate, linear-rhomboid, and linear scales. The con- 
clusion is reached that the cataphylls here represent unit foliar organs with an 
extremely simple morphological organization, and Cookes .interpretation of hickory 
cataphylls as ‘‘ primitive sheaths ” is rejected. The cataphyll is fundamentally an 
organ possessing an axial region flanked by two lateral wings. These wings are 
regarded as portions of a simple foliar organ and not as stipules. E. B. 

The Influence of Certain Experimental Conditions on the Growth 
Processes in Vegetative Reproduction. — ^Annemarie Harig ('^ Untersu- 
chimgen uber die Experimentelle Beeinflussbarkeit von Wachstumvorgangen bei 
Yegetativer Fortpflanzung und Regeneration,” Planta, 15, 1 and 2, 43-10^, 13 figs.). 
An account of experiments conducted with leaves or whole plants of Cardamine 
pratmsis, Bryofhyllum crenatum, Begonia Bex, Solanum Lycopersicum, and the 
liverwort Marckantia and other plants, in order to investigate the effect of stimu- 
lation by experimental means on vegetative reproduction and regeneration. 
Leaves of Cardamine pratensis produced adventitious roots and shoots under 
certain conditions, when they were detached from the parent plant. The same 
thing happened when all the axillary buds were removed and the inflorescence 
cut off in the spring. Buds also developed from the leaves when the latter were 
immersed in water or when the entire plant was kept in a saturated atmosphere. 
In both instances the growth reactions were the same, and are to be regarded as 
modes of regeneration, in spite of the fact that they are not necessarily initiated 
by the detachment of a plant organ. The formation of similar adventitious buds 
was also iuduced by immersing the aerial parts of , potted plants in a bath of water 
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kept at a constant temperature of 34r-35° C. in the dark. The plants were immersed 
for a period of 8~12 hours. Plants treated with hydrocyanic acid gas, chloroform, 
dichlorethylene, or water vapour under bell jars, reacted in the same way. On 
the other hand, hydrogen sulphide was ineffective. Detached leaves of Cardamine . 
pratmsis and Bryophyllum crenatum put forth adventitious buds so rapidly that it 
was found impossible to stimulate further activity by any of the above means. 
Attached leaves of Bryophyllum crenatum produced adventitious buds after treat- 
ment with HON, immersion in a hot-water bath, and possibly also after treatment 
with water vapour ; on the other hand, treatment with ether or chloroform, or 
injections with glutathione gave negative results. Eegeneration processes in 
isolated leaves of Begonia Bex were not hastened by stimulation methods. Radium 
rays inhibited the formation of adventitious growth in Cardamine fratmsis, 
BryophyUum crertMum, Begonia Bex, and Marchantia. Fragments of Marohanlia 
thallus with undamaged apical growing points did not give rise to adventitious 
outgrowths when plasmolyzed with a cane-sugar solution or subjected to stimula- 
tion treatments. In the same way stimulation methods were also ineffective with 
tomato plants. The rate of growth of Inipinm roots was not increased by treat- 
ment with HCN or ether. The young celk in the tubers of kohlrabi were induced 
to divide more rapidly by treating them for a short period with ether. On the 
other hand, treatment with HCN, immersion in the hot-water bath, or placing 
plants in a vacuum did not hasten cell divisions. It is thought that these experi- 
ments with Lujfyinus and kohlrabi indicate that the stimulation of growth and 
regulation of development are chiefly due to changes in the living cell. There is a 
d^cussion concerning the importance of the age of a cell in determining whether 
a positive or negative result is obtained with stimulation methods. C. E. M. 

Floral Morphology of the Fumarioidese.— Aones Abbeb (“Studies in 
Floral Morphology. III. On the Fumarioidese, with Special Reference to the 
Androecium,” New Phyt., 1931, 30, 317-54, 15 figs.). The floral structure of 
certain genera belonging to the sub-family Fumarioidese of the Fumariacese is 
described and the morphological interpretations of the andrcecium are discussed. 
The andrcecium in the sub-family is curiously diadelphous in that each phalange 
possesses a median dithecial member whose filament is fused more or less with 
those of two flanking monothecial members. The vascular supply of a flower 
originates within the inflorescence axis as three bundles — a bract bundle and 
paired pedicel bundles, the latter lying in what is to be the lateral plane of the 
flower. In Corydalis and Pumaria these pedicel bundles retain their original 
orientation throughout. In JDicerUra epmtabilis the two original laterally placed 
pedicel masses become reorient^ so that finally the pedicel is served with its two 
principal bundles in an arUerior-posteriar plane. It is suggested that this change 
is necessitated by the gaps produced by the outward passage of the bracteole 
bundles, Pumaria and Oorydalis possessing no bracteoles. The structure of the 
raceme apices was studied in Coryddis and Pumaria and much variation was 
noted. In some cases the apical one or two flowers received supernumerary vascular 
tissue from additional axis bundles, the apex becoming therefore non-vascular. A 
type was also seen in which the raceme-axis terminated in a bract with or without 
its attendant pedicel. In Coryddis nMlis and 0. lutea a pair of s ma ll sepals is 
present with a normal vascular supply, whereas in 0. hdhosa they are much 
reduced and entirely non-vascular. In the stamen-spur of Corydalis and Pumaria 
Ibe bundle dips into the spur and, doubling back, pursues its way into the filament. 
Tl^ pHoem of the bundles is carried downwards beyond the xylem. Even in 
spectabilis, which possesses no spur, an extra development of phloem is 
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found in tlie stamen bases wldcb bulge into the bases of the lateral petals. A 
relationship is suggested between the extra phloem and nectar secretion. Non- 
functional stomata were seen in the inter-sjmangial groove of Gorydalis hulhosa. 
A rudimentary replum was observed in some cases in the ovary. The gyn^eceum 
strands in Dicentra spectaJbilis are secondary structures arising from stamen strands. 
The various views regarding the morphological interpretation of the androecium 
in the sub-family are discussed at some len^h, and a modification of Celakovsky*s 
theory is put forward by the author. In this the androecium consists of six stamens, 
two normal dithecial members, and four reduced monothecial ones, the latter 
alternating with the two pairs of petals. The dithecial pair belong to the inner 
whorl, though they are intimately connected anatomically with the lateral petals 
and count as one whorl with them. Pressure in early developmental stages is 
suggested as a factor in producing the peculiar structure of the flower. P. B. 

Floral Development in Daucus Carota. — ^H. A. Boethwick, Mabel 
Pbillips, and W. W. Robbins {“ Floral Development in Daucus Carota,’^ Amer. 
Joum. Botf 1931, 18, 784-96, 36 figs., 1 pi.). Carrot roots set in late December in 
California had umbel primordia already difierentiated by March 1st. At this stage 
a well-developed top is produced and stem elongation has already commenced. 
The primordia of sepals, petals, and stamens are almost simultaneous in develop- 
ment, while the carpel primordia are the last floral structures to develop. A line 
fi^^nating the two carpels divides the flower so that on the side facing the axis 
of the mnbellet there are two sepals, three petals, and two stamens, while on the 
opposite side are three sepals, two petals, and three stamens. The two carpels 
originate as two protuberances at opposite sides of a circular, almost flat mass of 
meristematic tissue. These become crescent-shaped and extending laterally and 
concurrently becoming more elevated meet along the mid-line where they turn 
inwards, the margins meeting at the centre. A partition separating two loculi is 
thus produced. Two ovule primordia develop from the inturned margin of each 
carpel, though, as a rule, oifly the lower ovule becomes functional. The flower 
opens irregularly and staminal dehiscence and falling of the stamens occurs before 
the stigma becomes receptive. Fertilization acts as a stimulus to petal fall, 
clipping of the stigmas before pollination resulting in the retention of the petals. 

F. B. 

Abscission of Perianth in Hedera Helix and Parthenocissus quinqne- 
folia.— H. SiOMONn C Die Abldsung der Bliitenhullblatter bei Hedera Hdix L. 
und PartJimocissus quinquefolia (L.) Planch. Dntersuchungen fiber Trennungs- 
gewebe II,” Beih, Bot. Qentralhl.^ 1931, 48, 335-62, 3 figs.). The abscission of the, 
perianth-segments of Hedera Hdix L. and Barthemcissus quinquefolia (L.) Planch, 
is investigated. In the former the petals are united in the bud by a cuticular 
suture. During the opening of the flower the individual sutures axe burst open ; 
the perianth-segments broaden and later curl back to the pedicel. During the 
flowering period the petals fall, this exfoliation resulting from an abscission-tissue 
formed close above the point of union of the corolla with the ovary. The abscis- 
sion-zone is two-layered, consisting of a layer of rounded cells and a layer of more 
elongated cells beneath it. The abscission-tissue originates at an early stage and 
can already be distinguished in half-grown flower-bpds ; its cells are rich in starch 
and oil. The processes preceding abscission aare discussed from a general point of 
view amd particularly the importance of the two layers of cells whi^ are found to 
be of very general occurrence. In Hedera Helix the elongated cells increase in 
size through growth, while the rounded cells remain unalter^ the former tissue 
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thus causing pressure on the latter so that tension is set up at the point of junction. 
There is also an increase of turgor in the abscission-tissue which causes the rounding 
off of the abscission-cells and more particularly of the rounded cells of the upper 
layer rather than of the elongated cells of the lower layer. The pressure at the 
boundary of the two layers now overcomes the reduced cohesion of the rounded 
cells above and the petal is cast off. In Farthenodssus quinquefoUa the abscission- 
tissue occurs at the junction of the petals with the axis and originates at an early 
stage, as in Hedera. The abscission-cells do not form two definite layers, however, 
but are mostly rounded, the marginal cells being rounder and smaller than the 
inner ones. The individual cells are particularly rich in starch, of which little 
remains after the abscission of the perianth-segments. There is again an increase 
of turgor in the abscission-cells, and the splitting starts from both sides in the 
more rounded marginal cells. No cell-growth was discovered. In general, it is 
stated that abscission-cells are at first rich in starch and oil and that these sub- 
stances are converted into sugar giving increased osmotic pressure. In both the 
species investigated there was no visible alteration in the cell-walls and in particular 
no swelling of the middle lamellae ; but in certain circumstances there was evidence 
of some metamorphosis in the cell-wall. It is possible that the processes of storage 
followed by consumption of the stored materials may affect the condition of the 
walls of the abscission-tissue. A. W. E. 

Pollen-grain Structure in the Polygonaceae. — ^R. P. Wodehouse (“ Pollen- 
Grains in the Identification and Clas^cation of Plants. VI. Polygonacese,’* 
Amer. Joum. Bot.^ 1931, 18, 749-64, 1 fig., 1 pL). A critical study of pollen sculp- 
ture in six genera and twenty-seven species of American indigenous and cultivated 
Polygonaceae. It is shown that within the family the ordinary, heavy-walled 
tricolpate, or three-furrowed pollen-grain, may have given rise to the thin-walled 
type with very reduced grooving. The basic type of the family, and one associated 
with several entomophilous genera, is that seen in Eriogonum. The grain is thick- 
walled, ellipsoidal, and traversed almost from pole to pole by three furrows which 
function as harmomegathi, or expansion folds. In the middle of each furrow is a 
germ-pore, exposed only when the grain is moist. In Polygonum alhcarpum the 
grain may be polycolpate, the furrows nearly always arranged in the trischistoclasic 
system of equal linear stresses. In some anemophilous members of the family, 
such as BumeXy the grains are thin-walled with narrow linear grooves. The germ- 
pores are small and weakly developed. There is an obvious tendency for the total 
disappearance of pores and furrows in the wind-pollinated genera. Some of the 
insect-pollinated generaj however, possess a thick exine with an elaborate system 
of anastomosing vertical ridges. This is accompanied by a loss of furrows and an 
increase of germ-pores. In Polygonum cMnmse the surface is completely alveolate, 
while the germ-pores are large and compensate to some extent for the impaired 
harmomegathic function of the furrows. In Persicaria the furrows are com- 
pletely missing, but their loss is compensated for by the large number of pores, 
about thirty, each of which is enclosed by a lacuna. This is the culmination of the 
line of development in the family. A dichotomous key^ based od pollen-grain 
characters, to the twenty-seven species is given with, in addition, detailed notes 
of each species. . E. B. 

Self-mcompatibiHty in Fertilization of Braasica pekinensis. — ^A. B. 

Stout (*" Pollen-tube behaviour in Brassica fehiyimsis with Reference to Self- 
incompatibility in Fertilization,” Amer, Joum. Bot., 1931, 18, 686-95, 1 pL, 2 figs.). 
An account of fertilization experiments and poUen-tube behaviour in Brassica 
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feh%nensis in which self-incompatibility is strongly developed. A cyclic and 
synchronous development of mid-period self-fertility was observed while usually 
no seeds were produced by selfing at beginning and end of flowering period. Special 
methods of self-pollination, dissection, and differential staining are given. Self- 
incompatibility shows itself in (1) low percentage of pollen-germination, (2) coiling 
of pollen-tubes on stigma, (3) feeble growth of pollen-tubes in the style, (4) coiling 
of ends of pollen-tubes at various stages up to the ovule, (5) combinations of the 
foregoing reactions. ITormal fertilization was found to be completed in 24 hours 
after pollination. Plants showing extreme cyclic change of incompatibility give 
well-defined gradations from complete self-incompatibility to maximum self- 
fruitfulness, after which follows a series of stages in the reverse order. The pro- 
portion of coiling of pollen-tubes on the stigmas was found to be directly related 
to the number of viable seeds produced. The removal of the stigmatic fluid by 
water was found to have no effect on incompatibility or otherwise in fertilization. 
The incompatibilities in Brassim fehinemis appear to conform to none of the three 
main types recognized by Correns. There seems to be an interplay of two or three 
distinct types of hereditary factors. Certain factors appear to be present for 
incompatibility and others which favour fertilization. The former clearly inhibit 
fertilization. They obstruct fertilization when there is similarity in genetic com- 
position of pistils and pollen and when there is dissimilarity ; fertilization occurs 
through the action of fundamental factors. P. B. 

The Morphol(^ical Value of Carpels in the Angiosperms — CrBfsooiBE 
La valeur morphologique des carpelles dans les angiospermes,” Bull, S<si, Acad, 
Roy. Bdg., 1931, 17, 1286-1302, 1 fig.). A preliminary note giving the author’s 
conclusions; a detailed account is to be published later. The ontogeny of an 
angiospermous carpel is essentially different from the ontogeny of a leaf, the 
primordia, in each case, being radically different in type. The central portion of 
the floral axis is entirely divided up in the process of carpel-formation. If a 
portion of the receptacle should remain unused, as in AquUegia, it is a mere 
remainder which was insufficient to form another carpel. In a vegetative cone, 
however, the leaves owe their origin to lateral primordia. The carpellary pri- 
mordia appear as prolongations of the tissue of whole sectors of the receptacle, 
which never occurs with leaf-primordia in a vegetative cone, and the meristem of 
the floral cone is entirely different from that of the vegetative cone. It is concluded, 
therefore, that the angiospermous carpel is not homologous with a leaf, nor with a 
branch, but should be considered as an organ sui generis without homology among 
the vegetative organs of the plant. The supposed transformations of carpels into 
leaves belong to two classes : (1) Monstrous carpels, which can be recognized as 
such by the presence of rudimentary ovules and stigma, which keep the charac- 
teristic form of the carpel at the base and apex, aod which only superficially 
resemble a leaf ; (2) The carpels are replaced by real leaves which have not arisen 
from carpellary primordia. The vegetative cone which has produced the branch 
destined to terminate in a flower has kept its own constitution instead of forming 
the characteristic floral meristem, and has consequently continued to produce 
leaves. The angiospermous carpel is not homologous with the so-called carpel of 
Cycas, and the latter should be called an “ ovuliferous scale.” A. W. E. 

Ovule Morphology of Anogra pallida. — ^Donald A. Johansen Studies 
on the Morphology of the Onagraceae. VI. Anogra paUida,^^ Amer, Journ, Bof., 
1931, 18, 85A-63, 28 figs.). Anogra pallida is almost completely sterile and repro- 
duces itself vegetatively by offshoots borne on the ends of subterranean stolons. 
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Wititin each loculus of the ovary the ovules are disposed in a vertical almost 
uniseriate manner, a character of definite taxonomic value. Supernumerary ovules 
are frequent. The development of the megagametophyte is typical of the 
Onagracese. Meiosis is perfectly regular and in a normal diaphase all chromosomes 
exist as single homologous pairs. The haploid number of chromosomes is 7. 
The micropylar megaspore is always the functional one, the remaining three 
degenerating slowly. The sjmergidse have a well-developed filiform apparatus. 
Fertilisation normally does not occur and no traces of pollen-tubes have been 
found. The pollen-grains seem incapable of germinating, the protoplast being 
small and shrunken. Instead of the embryo-sac degenerating a most unusual 
phenomenon occurs, the polar nucleus undergoing a process of “ multipartitioning.” 
This process is amitotic. It occurs, on the average, in about 20 p.c. of the total 
number of ovules in each ovary. The nucleolus initiates amitosis and the daughter 
nuclei produced by repeated fission do not vary greatly in size amongst themselves. 
This contrasts with the normal behaviour of fertilized polar nuclei in other Onagrads 
in which successive generations of endosperm nuclei progressively dimmish in size. 
The available nourishment appears to be the factor controlling rate of amitosis. 
The largest number of amitotic nuclei in a well-nourished megagametophyte was 
140. In shape these nuclei range from spheroid to ellipsoid. A few instances 
were found in which the synergidse nuclei initiated divisions of an amitotic nature, 
but their number in one embryo-sac never exceeded twenty. In no case out of 
16,000 ovules examined microscopically were apomictic or abnormal embryonal 
structures encountered. F. B. 

The Morpholep and Cytology of the Apple Fruit.— Ubsula Tetley 
(“ The Morphology and Cytology of the Apple Fruit, with Special Beference to 
Bramley Seedling Yariety,” Joum. Pom, awd Hort. Sci., 9, 4, 278-97, 8 figs.). 
An account of the development of the fruit of the Bramley Seedling apple from 
the standpoints of morphology and cytology. The rate of increase in weight, cell 
size, and thickness of the cuticle are correlated with the weather conditions. 
During the period of investigation (1930) the weather was sunny from June 22nd 
to July 11th and from August 15th to September 5th ; the temperature varied from 
55^ F. to 70® F. firom June 12th till the end of September, except for a very hot 
period from August 26th to 30th. The average weight of the apples increased steadily 
until the end of September (except during two sunless periods). The maximum 
weight was reached at the normal time of picking, but the maximum cell size was 
reached about a month earlier. The amount of cuticle deposited on the epidermis 
increased steadily until the end of October, more cuticle being deposited on the 
green than on the red side in the earlier stages. At the end of June starch was 
present only in association with the chloroplasts, but storage starch was deposited 
until the end of July when a maximum was reached, after which there was a 
gradual decrease until the end of October. Growth takes place only in the tissues 
between the base of the style and the point where the vascular bundle from the 
stem begins to branch. An endodermis is present just below the base of the 
apple, but not within the apple itself. The cells of the epidermis are plastic and 
gi^ually become stretched tangentially during June, July, and August. A 
continuous cuticle is present over the surface of the epidermis except where it is 
interrupted by stomata and bases of hairs. The latter break ofi at an early stage 
in the development of the apple. The cuticle is deposited throughout the growing 
season, not only on the surface but also on the radial walls of the epidermal cells. 
Some apples had depressions in the cuticle which were bridged over by tbin layers 
of cutin. In small apples which remained on the tree until the middle of ITovember, 
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and in apples whicli had suffered through lack of potassium, fatty deposits were 
observed on the lower tangential walls of the epidermal cells. Lenticels were often 
formed by the transformation of stomata. Before this happened the walls of the 
guard cells became thickened, a brown substance was deposited in the substomatal 
cavities and the cells surrounding them, whilst the walls of these cells became 
suberized, and the dead cells thus formed were cut off from the living cells beneath 
them by the formation of cork. Lenticels were also formed in association with the 
bases of the hairs. Maceration experiments showed that the middle lamella of 
the cells- of the apple flesh gradually lost some substance which resisted the action 
of the macerating fluids, Chloroplasts were found chiefly in the subepidermal 
cells which, after the apple had set, became stretched tangentially with much- 
thickened walls. It is suggested that the subepidermal cells may be the seat of 
fat metabolism. Starch grains were not formed in association with leucoplasts, 
but were deposited in vacuoles in the cjrtoplasm. In stored apples the middle 
lamella broke down gradually, and when the cells subsequently separated from one 
another no aggregation of pectin remained on the wall (unless the apples were 
suffering from low temperature internal breakdown). A very small increase in 
the amount of cuticle on the epidermis was noted in a few instances after the 
apples had been placed in store. Less cuticle was deposited in apples grown with 
insufficient potassium. The structure of the eye ” or calyx end of the apple 
was studied in detail, more especially because the fungus Nectria gcMigma enters 
the apples at this end and causes “ eye-rot.” The calyx-cup is Hned with a cork 
layer, of which the thickness varies owing to the fact that its surface becomes 
extensively cracked. The cork layer continues beneath the stamens, but dies 
away at the base of the sepals where it gradually merges with the epidermis. A 
layer of cork was present across the style at a short distance above the place where 
it became free from the calyx-cup. The tube formed by the style, which pene- 
trated into the core of the apple, was lined with hairs. ** In Bramley’s Seedling 
this tube may be open all the way down into the core, but is usually blocked in 
places owing to the interlocking and growing together of some of the surface cells ; 
these become cemented together by a layer of suberin, which stains heavily with 
Sudan III.” C. E. M. 

Embryology of the Liliacese. — ^R. SouiiGES Eecherches sur rembryog4nie 
des Liliacees,” Journ. Soc. Bot. Fr,, 1931, 78, 662^1, 74 figs.). The embryology 
of Antlmicum ramomm L., Allium ursinum L., and Mmcari oomosum L. has been 
examined in detail and the two former are dealt with in the present paper. In 
Anthericum ramomm the apical and basal cells resulting from the transverse 
segmentation of the oospore divide, the former by a vertical, the latter by a hori- 
zontal wall, to give a pro-embryonic tetrad composed of two juxtaposed upper 
elements and two superposed lower elements. An eight-celled pro-embryo com- 
posed of four cells arranged horizontally about the axis in a quadrant at the apex, 
a pair of juxtaposed cells beneath, and two cells placed one above the other at 
the base is then formed by a process of regularly orientated bipartition. Further 
divisions result in a sixteen-celled pro-embryo ; the quadrant of four cells dividing 
horizontally to form two upper layers, each of four cells ; the two juxtaposed 
cells forming a third circumaxial quadrant ; the cell immediately beneath dividing 
by a perpendicular wall to give two juxtaposed cells ; and the lowest cell dividing 
horizontally to give, once more, two cells, one above the other, at the base. This 
forms a structure of six layers of cells or “ stories.” The two upper stories form 
the cotyledon ; the next forms the axis of the hypocotyl ai^ the growing point of 
the stem ; the next provides the growing point of the radfele and most of the 
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sheatli ; tlie lowest but one forms tbe rest of the sbeatb and part of tbe suspensor ; 
and tbe lowest forms tbe rest of tbe snspensor. Tbe internal differentiation of 
tbe tissues is very slow. Tbe dermatogen is not clearly individualized until tbe 
moment wben tbe embryo, now spberical, elongates to give rise to tbe cotyledon. 
Tbe periblem and plerome can only be distinguished much later, after tbe separation 
of tbe cotyledon. In AUium ursinum tbe pro-embryonic tetrad is formed as in 
Anthericum ramosum and tbe destiny of its elements is tbe same, except that tbe 
lowest cell does not contribute towards forming a suspensor. Tbe tetrad forms 
an eigbt-celled pro-embryo with tbe cells normally arranged in three stories, as in 
tbe tetrad ; there being a four-celled quadrant at tbe apex, two juxtaposed cells 
in tbe median region, and two further juxtaposed cells at tbe base. Tbe pro- 
embryo of sixteen cells is built up of four stories : an eight-celled story at tbe 
summit with elements separated by vertical or oblique walls ; then a story com- 
posed of a quadrant of four circumaxial cells ; and lastly two lower stories, each 
of two juxtaposed cells. Tbe uppermost story of tbe pro-embryo forms tbe coty- 
ledon ; tbe next forms tbe bypocotyl and the growing point of tbe stem ; the 
lowest but one gives rise to tbe growing point of tbe radicle ; and tbe lowest forms 
tbe sbeatb. There is no suspensor. Internal differentiation is again rather slow. 
First tbe dermatogen and later tbe periblem and plerome can be distinguished 
wben tbe pro-embryo begins to elongate. Tbe embryology of AUium ursinym 
differs from that of Anthericum ramosum : by tbe arrangement of tbe elements in 
tbe eigbt-celled pro-embryo ; by tbe method of segmentation of tbe quadrants 
and tbe constitution of tbe sixteen-celled pro-embryo 5 by tbe general configuration 
of the pro-embryo and the absence of a suspensor; and by tbe more distinct 
oiganization of tbe tip of tbe radicle. A. W. E, 

Embryology of the Liliaceae. — Y. Bambacioni-Mezzetti (“ Nuove ricercbe 
sull’embriologia delle Gigliacese,” Anrudi di Bot, 1931, 19, 365-78, Pis. VIII — "K), 
Tbe embryology of IMium candidum L., Z. huTbiferum L., Tidipa jprcecox Ten., 
T. sUvestfis L., T. silvestris var. grandiflora Hy., and var. australis (Lb.) Fiori, has 
been investigated. In tbe first three species tbe female gametopbyte develops, in 
tbe main, according to tbe Euphorbia duMs type. In T. prcecox tbe three mega- 
sporial nuclei which migrate to tbe cbalazal end of tbe embryo-sac may divide 
independently without disintegration: this plant also presents tbe anomaly of 
polarization, in which tbe four megasporial nuclei may either all re-unite at tbe 
lower extremity of tbe sac, where, dividing independently, they give eight nuclei, 
or they may arrange themselves in one pair at tbe micropyle and one pair at tbe 
cbalazal end, giving, after division, an upper and a lower tetrad. In neither 
instance was any augmentation of tbe chromosomes in the cbalazal nuclei verified. 
Ovules occurred, however, in which were united at the cbalazal end four different 
nuclei, provided with diverse chromosome equipment and derived from a 1 -j- 3 
disposition of tbe megasporial nuclei. Exceptionally in Lilium candidum and in 
Z. hdbiferum four nuclei, two haploid and two triploid, can re-unite at tbe lower 
end of tbe sac. Z. candidum also shows frequent anomalies such as heterotypic 
division, the presence of a pluricehular arcbesporium, tbe presence of two nucelli 
in one ovule, and the multiplication of tbe antipodals by amitotic division. In 
tbe various varieties of T. silvestris examined the female gametopbyte develops 
according to tbe non-polarized type found by Guignard ; in this species anomalies 
are found caused by tbe abnormal formation of vacuoles. Intra-nuclear fusions 
are frequent during the mitotic divisions of the embryo-sac. In Tulipa silvestris 
tit^e is an acceleration in development by the direct formation in three divisions 
of an eight-nucleate gametopbyte. A. W. E. 
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Embryology of Sagittaria sagittifolia L. — E. SouiiGES L’embryon 
cbez le Sagittaria sagittcefolia L. — ^Le cdrie vegetatif de la tige et Textidmite 
radiculaire chez les monocotyledones,” Ann, Sd, Nat. Bot, 1931, Ser. x, 13, 353- 
402, 109 figs.). In Sagittaria sagittifolia L. the pro-embryonic tetrad is formed 
from the apical cell of the bicellular pro-embryo, the basal cell forming a yesicle 
which has the usual r61e of giant cells. The two upper juxtaposed cells of the 
tetrad form the cotyledon ; the median cell gives rise to the upper part of the 
axis of the hypocotyl and the growing point of the stem; while the lowest cell 
forms the lower half of the axis of the hypocotyl, the initials of the cortex, the 
sheath, and the suspensor. The formation of the sixteen-celled pro-embryo from 
the tetrad is described in detail, the account difiering in certain fxmdamental 
respects from those of Hanstein and Pleischer, and a complete account is pven of 
the development of the vegetative cone of the stem and the tip of the radicle, the 
latter agreeing with Alisma Plantago. If the embryo of the ilismacese is taken as 
typical for the Monocotyledons it must not be forgotten that this is due to the 
facility with which it can be studied, the regularity of the segmentations, and a 
number of accessory circumstances. This embryo doubtless possesses many 
general characters, such as those depending on the differentiation of the sheath 
and the single cotyledon ; but it shows other characters which are not typical of 
the class as a whole. The precocious differentiation of the basal cell of the bicellular 
pro-embryo and the substitution of the apical cell for the egg-cell itself in the 
construction of the embryo are peculiar phenomena which are far from charac- 
teristic of the Monocotyledons in general. They are particularly frequent in 
hydrophytes (e.g., JElodea canadensis, Potamogeton Platans and P. Iztcens, and Naias 
marina), but with numerous exceptions. This very precocious differentiation of the 
basal cell precludes any consideration of the embryo of the Alismacese as primitive. 
Embryos of primitive character show a more tardy and less accentuated differ- 
entiation ; their pro-embryos are formed of similar cells which retain for a long 
time equal potentialities and which are arranged without apparent order or accord- 
ing to rules difficult to determine. Such primitive embryos are to be found both 
in the Dicotyledons and the Monocotyledons (c.g., in Pistia, many other Aracese, 
and in some Orchidacese). Among the Liliacese and other important families the 
cells derived from the egg appear to possess equal powers of division and the tetra- 
hedric arrangement is similar to that of most Dicotyledons, while the eight- and 
sixteen-celled stages are also common to the two classes of Angiosperms. There 
is, for example, the closest analogy between the development of Muscari comosum 
and certain Compositae. It appears evident that the pro-embryo, defined as the 
embryonic body before the transition from axial to bilateral symmetry, is common 
to the Monocotyledons and to the Dicotyledons, differences only appearing when 
the change of symmetry takes place. A. W. E. 

/Teratological Phenomena in Saxifraga.— A. M. Johnson (“ Studies in 
Saxifraga. II. Teratological Phenomena in certain North American Species of 
Saxifraga;^ Amer. Journ, Bot., 1931, 18, 797-802, 2 pis.). A study of the North 
American species of the sections Hydatica, Dermasea, Tricarpum, Axabm, and 
Micranthes in which a marked frequency of occurrence of floral abnormalities was 
observed. It was found, that these malformations were most frequent in certain 
species-aggregates of special taxonomic difficulty, e.g., the S, saxmonkma, S.fragosa, 
and S. nidifica complexes. Erequent teratological features were irregularities in 
shape, fasciation, and coalescence of the floral parts inter se, petalody of stamens 
and sepals, abortion of stamens in whole or in part, and of the carpels. A number 
of cases arose of open carpels suggesting phyllody, a few cases of supernumerary 
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carpels, and one case of complete suppression of the carpels, the more or less 
aborted ovules being exposed on a discoid surface. While not easy to explain, 
these abnormalities may possibly be due to hybridization. F. B. 

Cleistogamy in Cardamine chenopodifolia. — Tadeusz Gorczynski 
(^'Dalsze badania nad Edeistogamja. II. Cardamine chenopodifolia Pers./’ Act, 
Soc. Bot, Polon,, 1930, 7, 295-309, Tabs. XX^ — ^XXI, 5 figs.). In Cardamine 
‘ chenopodifolia there are two kinds of cleistogamous flowers: the pne borne on 
aerial and the other on subterranean stems. The fruits of both are siliquas, but 
the subterranean are small and reduced. In the young stages of development the 
normal structure of the anther-walls is apparent in both kinds of flowers. In later 
stages one observes : [a) in the anthers of the aerial flowers, firstly the formation 
and secondly the arrest in development of the endothecium ; (6) in the anthers of 
the subterranean flowers the arrest in development of the mechanical tissue and 
in later stages the degeneration of the walls. The tapetal layer forms neither 
symplastids nor periplasmodium ; it is formed of secretory elements and degenerates 
in situ. The embryo-sac contains eight nuclei and the oosphere is fertilized by 
the generative elements from the pollen-tube. The embryo develops from the 
fertilized egg-cell and forms a suspensor composed of several cells (up to eight). 
The seeds in the two kinds of flowers are very similar although the fruits show 
considerable diflerences of structure. The siliquas of the aerial flowers form many 
seeds (ten to eighteen), while the subterranean fruits have only two. The 
anatomical structure of the large siliquas is remarkable for the single layer of 
mechanical tissue with thickened membranes which are lignified only on the inner 
side. This layer serves to make the fruit dehisce, while the small siliquas have 
irregular mechanical tissue in several layers characterized by sclerenchymatous 
fibres which only serve to protect the fruit from external damage. 

(N.B. — The meaning of the French summary of this paper is sometimes quite 
obscure.) A. W. E. 

The Value of the Haploid Generation in Determining the Systematic 
Position of the Balsaminaceae. — ^P. K Schubhofp (“ Die Haploidgeneration 
der Balsaminaceen und ihre Verwertung far die Systematik,’’ Bot. Jahrb.y 64, 4, 
324-52, 5 pis.). In the first nine pages of this paper previous work on the develop- 
ment of the male and female gametophytes of the Balsaminacese is reviewed. A 
detailed account is then given of the author’s work on the development of the 
haploid generation in Im^iem parmflora D.C. and Hydrocera triflora. Some of 
the more important features of systematic value in the haploid generation of the 
Balsaminacese are : (1) the binucleate pollen grains ; (2) the existence of a cellular 
periplasmodium ; (3) the possession by the endosperm of a micropylar haustorium ; 
(4) the absence of a suspensor haustorium. There is a long discussion of the 
relationships of the Balsaminacese to the Geraniales and Sapindales respectively. 
The author agrees with the conclusion of Wettstein that the Balsaminacese are 
connected with the Sapindales. However, he goes further in stating that he 
considers that they should be placed in a new order, the Balsaminales consisting 
of one family, the Balsaminacese. C. R. M. 

Early Evolution of the Angiosperms.— H. Hamshaw Thomas (“ The Early 
Evolution of the Angiosperms,” Ann, B<a,, 45, 647-72, 9 figs.). The author has 
dealt with the subject from the standpoint of a palseobotanist working with plants 
and structures that actually existed in the past. Although flowering plants have 
been traced to Jurassic times there is no indication of the nature of their immediate 
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ancestors, and to discover any possible evolutionary tendencies it is necessary to 
examine all tbe known megaphyllons gymnosperms of the Early Mesozoic.” In 
this connection the Bennettitales possessed fertile members restricted to shoots 
of limited growth, and also flower-like structures. The Caytoniales of the 
Lower Jurassic had ovules surrounded by a cupule-like envelope, a stigma, and 
anther-like synangia. Certain morphological conceptions are discarded by the 
author for lack of evidence. Thus, there is no reason to suppose that anthers have 
been evolved from flattened foliar organs,” since anther-like structures have 
been found on very early gymnosperms, “ The view that the simple angio- 
spermous carpel was derived from a structure like the Cycas megaSporophyll is 
regarded as entirely without foundation.” A comparative study of the venation 
of the follicles of some present-day Banunculaceae lends support to the suggestion 
that the carpel has been derived from a compound sporophyll. A preliminary 
description is given of a new type named Umhomasia which supports the suggestion 
that the Caytoniales were connected with the Pteridosperms, and also that the 
tendency to angiospermy may have occurred in several distinct groups of Pterido- 
sperms. C. E. M. 


CBYPTOGAMIA. 

Pteridophyta. 

IsoStes. — ^Johanna Liebig (“ Ergankingen zur Entwicklungsgeschichte von 
Isoetes laomtris L.,” Flora, 1931, 125, 321-58, 18 figs., 3 pis.). Some additions to 
our knowledge of the development of Isoetes lacustris with a historical account of 
previous work on the genus. The detailed structure of the roots, the stem, and 
the leaves is described; the development of the microprothallium, the maturing 
of the spermatozoids, and their structure ; the macroprothallium, its one (or more) 
archegonium, and the young embryo. A. G, 

Propagation of Equisetum. — ^John H. Schaepnee Propagation of Equi- 
setum from Sterile Aerial Shoots,” Bull. Torrey Bot Club, 1931, 58, 531-5). An 
account of some experiments undertaken for the double purpose of discovering 
how readily species of Equisetum could be propagated from aerial sterile shoots, 
and of obtaining evidence which would throw light upon the problem of difler- 
entiation in relation to the reproduction of the individual. The species used for 
the experiments were E. jprcealtum and E. aroense. The author discusses the 
degree to which differentiation of shoots may proceed without losing the power of 
embryonic activity under suitable conditions. A. G. 

Aphlebiae of Hemitelia.— Aethue W. Hill (“The Aphlebiae of Hemkdia 
capemis,'^ Ann. Bot., 1932, 46, 183-5, 1 fig.). A note on the aphlebise, or modified 
pinnm, of the frond of Hemitdia capensis, and the function attributed to them by 
Marloth of acting as stipules protecting the young foliage from drought, and having 
the power of assimilation. At the beginning of last century they were regarded as 
independent epiphytes of Hymenophyllaceous nature. A. G. 

Affinities of Ferns,— -Alice LANDMAiirN (“ Beitrage zur Kenntnis der Ver- 
wandtschaftsverhaltnisse einiger Farngattungen (Eeurogramrm^ Aspleniopsis, 
Trismeria, Sdliguea, Pleopdtis, Loxogramme, Dictyopteris, TripIiMm, Bipiora und 
Biphziopsis),'' Flora, 1931, 125, 359-426, 30 figs,). An anatomical investigation 
of genera which have mostly been clarified upon their superfimal characters. 
Neurogramme must be suppressed and its species transferred to Oeropteris, Conio- 
gram^ne, Gymnogramme, Syn^amme {sAk oi the Gymfiogramme gcoup), and to 
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Gymnopteris (allied to Notochlcem), Aspleniopsis is an independent genus near 
to the SyngramniecB. Trismeria is most nearly allied to Coniogramme. Selliguea 
is derived from Pleopeltis at various points. The species of PleopeUis with peltate 
hairs have proved to be not congeneric, but belong to various allied groups. Loxo- 
gramme should be regarded as a side-branch of Pleopdtis, Dictyopteris is of 
closest affinity with Aspidium, TripMebia and Biptora fall under PhyllUis, 
Diplaziopsis comes under Diplazium near to 2). marginale, A. G. 

Lomagranmia in America. — C. Cbong (“ The Genus Lomagmmma in 
America,” Amer. Fern Joum,, 1932, 22, 15-18). Lomagramma is distinguished by 
its wide-scandent habit, its articulate pinnae with reticulate venation, and by the 
absence of lateral main veins. The genus has hitherto been regarded as exclusively 
Asiatic. But it is pointed out by the present author that Polypodium guicmense 
Aublet, referred to LeptochiLus by Christensen, is so very nearly allied to the Bast 
Indian Lomagramma lomarioides that it must be transferred to that genus, of 
which it becomes the &st known American representative ; its range is from South 
Brazil to the West Indies. A. G. 

Vittaria in China. — R. C. Ching (“ The Studies of Chinese Ferns. VI. Genus 
Vittaria of China and Sikkim-Himalaya.” Sin&nsia, Nanking, 1931, 1, 175-92, 
5 figs,). The genus Vktaria as limited by the author is distinct from Pteropsis, 
DrymotcBnium, and Sderoglossum, and may be divided into three natural sections 
— Euvitiaria Hook., Baplopteris Presl. (Tceniopsis J. Smith), and Pseudotcenitis 
Ching. The list comprises twenty-one species with synonymy, distribution, and 
critical notes ; and seven of these species are new to science. A. G. 

Ferns of N.W. Africa. — ^Louis Embergeb-Flahault (“ Les Pteridophytes 
du Nord-Ouest de I’Afrique (Maroc, Algeria, Tunisia),” Travaux Cryptogamiques 
dedies d Louis Mangin, Paris, 1931, 127-33). A list of thirty-eight ferns and twelve 
fern allies which have been recorded from north-west Africa. The three countries, 
Morocco, Algeria, Tunisia, have twenty-three species in common ; nine others are 
peculiar to Morocco, six to Algeria, one to Tunisia. From another point of view, 
three of the species are boreal, twelve are temperate, fifteen are Mediterranean, 
seven are Atlantic, six are tropical, six are cosmopolitan, and one is endemic. 

A. G. 

Wyoming Ferns. — ^Leo A. Hanna (“ Distribution of the Ferns of Wyoming,” 
Amer, Fern Joum,, 1932, 22, 1-11, Map). A list of nearly a score of ferns' with 
their localities in Wyoming. Their distribution is graphically represented in a 
map of the State. Keys to the genera and to the species are supplied. A. G. 

West Indian Ferns.--WrLLiAM R. Maxon {“ New Tropical American Ferns 
-—IX,” -Amer. Fern Journ.^ 1932, 22, 11-15). Descriptions of two new ferns — 
Maphoglossum nematorhizon from the summit of Blue Mountain Peak, Jamaica, 
which probably represents the doubtful E, Lindeni recorded by Jenman in his 
Synoptical List ; and Adiantopsis asplenioides, a rare fern from the province of 
Pbaar del Rfo, Cuba, to which is referred No. 881 collected by Charles Wright in 
East Cuba and named A. paupercvla, and subsequently Eypolepis Gardneri. 

A. G. 

Roraima Ferns.— C. Y. Morton (“Goebel’s ‘Roraima Ferns,”’ Amer, 
F ern J oum,, 1932, 22, 19—23). In discussing Goebel’s “ Archegoniatenstudien 
XVIII, Roraimafarne,” published in “Flora,” 1929, n. ser. 24, 1-37, where 
Byrnmophyliopsis, a new genus, was described in detail, the present author points 
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out that it is with little doubt identical with Hymenophj/llum d^ectum Baker, 
collected on the summit of Mount Eoraima by Im Thurn ; but the genus has no 
affinity with Hymenophyllum, Its systematic position has yet to be determined. 

A. G. 

Japanese Ferns. — ^Hieosi It 6 ('^On the Distribution of Ferns in the 
Southern Part of Japan Proper,” Tokyo BoU Mag,, 1931, 45, 390-404, 4 figs.). 
The four districts studied are Sikoku Island, Kii Peninsula, Idzu Peninsula, B6s6 
Peninsula, and in their coastal fern flora they are rich in Malayan and South 
Chinese elements. Frigid elements are seen only in the Alpine region of Sikoku. 
Numerous species are in common with Corea, Shantung, and Central China. 
Endemic species are numerous. Temperature, far more than humidity or geology, 
is the controlling factor in the distribution. The enumeration comprises 223 
species and several varieties. A. G. 


BryopHyta. 

Morphology of Riccia. — ^F. M. Pagan (“ Morphology of the Sporophyte of 
Miccia orystdttina,^^ Bot, Gaz,, 1932, 93, 71-84, 24 figs.). After fertilization in 
Riccia c^staUina, the embryo quickly enlarges and becomes surrounded by a thin 
wall j the cells of the venter enlarge, divide, and produce a two-layered calyptra. 
The first division of the zygote is transverse or inclined to the archegonial axis ; 
by. further divisions the quadrant and octant stages are formed ; and gradually a 
globular mass of cells results, in which by pericUnal divisions the sporangial wall 
is set off from the sporogenous tissue. The spore mother-cells become rounded 
off and are surrounded by an abundance of food material from the breaking down 
of other cells. The resorption of the sporangium wall usually takes place late and 
is connected with the food supply of the developing spores. Some of the cells of 
the potential sporogenous tissue become abortive during spore formation. Sterile 
cells are not confined to the periphery of the sporangium, but may also be found 
in the interior ; they may be regarded as forerunners of the elaters of higher forms 
of Hepaticse. The failure of potential sporogenous tissue to produce spores seems 
mainly a matter of food supply. A. G. 

Anthoceros from Rangoon. — ^L, P. Khanna (“ A New Species of AnlJioceros 
from Rangoon,” Bot, Gaz., 1932, 93, 103-4, 6 fig?.). Description of AfUAoc^ros 
Weistei, a new species of hepatic which is common in shady places in Rangoon during 
the months of May to October. It has unicellular pseudo-elaters and spinous 
spores. A. G. 

Lunularia. — 6 . Chalaud (“La spermatogenese chez Lmularia cruciaia (L.) 
Dum.,” Travaux cryptogamiqim dedies d Louis Mangin, Paris, 1931, 113-126, 
2 pis.). The results of this investigation are as follows. The antheridium of 
Lunularia develops along the lines typical of the Jungermaniales. The mother- 
cell of the antheridium contains a nucleus, a vacuome, and a chondriome, but no 
clear plastidome. A parietal tissue is rapidly developed around the mother-cell, 
the c]^oplasm of the latter remaining in a state of activity. Before the nucleus 
lengthens, the chondriosomes elaborate granules of reserve material, which will 
become used up during the formation of the spermatozoid. Mitosis leads to the 
formation of eight autosomes ; centrosomes have not been seen. The body of the 
spermatozoid is formed solely from the nucleus, doubtless much modified in its 
intimate nature during the process. The blepharoplast lengthens out in front of 
the nucleus and is biciliate. A. G. 
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Marchantia after Fires. — ^Raymond H. Torre y (‘' Marehantia polymorpha 
after Forest Fires/’ Torr&ya, 1932, 32, 9-10). Describes a wide-spread occurrence 
of Marehantia polymorpha last autumn on Kittatiny Mountain, in Warren 
County, ISTew Jersey, after the destruction of the vegetation by forest fire in the 
previous autumn. A similar development of Marehantia occurred on Long Moun- 
tain in the Harriman State Park, and persisted for two or three years until taller 
herbaceous and shrubby vegetation reappeared. A. Gr, 

Hepaticae of Java and Sumatra. — ^F. Verdoorn (“ Be Levermosgeslachten 
van Java en Sumatra,” Nederlandsch Kruidkundig Archief., Jaai^ang, 1931, 
Amsterdam, 1932, 461-509, 94 figs.). Keys to the twenty-two families and ninety- 
four genera of hepaticse recorded for Java and Sumatra, illustrated by figures for 
each genus. A. G. 

Dutch Hepaticse. — ^W. H. Wachter (“ Naamlijst der Nederlandse Lever 
mossen,” Nederlandsch Kruidkundig Archie/., Jaargang, 1931, Amsterdam, 1932,. 
528-532). A list of hepaticae of Holland, comprising forty-five genera and ninety- 
four species. A. 6. 

Moss Plastid. — T. Elliot Weier (“A Study of the Moss Plastid after 
Fixation by Mitochondrial, Osmium and Silver Techniques. II. The Plastid 
during Spermatogenesis in Polytrichum commune and Catharincea undulata’^ La • 
Oedide, 1931, 41, 49-85, 3 pis.). Spermatogenesis in Polytrichum commune and 
Catharincea undulata is here worked out in detail, special attention being given to 
the development of the plastid. The author gives a description of spermatogenesis 
after mitochondrial fibxation, and of spermatogenesis after fixation according to 
Kolatchev. Also he describes silver impregnation techniques. He then discusses 
the plastid in the androgones ; the origin of the limosphere ; the Golgi body as 
compared with the plastid; the antherozoid structure; the chondriome ; and 
finally gives a comparison of the cytoplasmic structure in animal and plant cells. 

A. G. 

C 3 itology of Funaria. — Martha Lydia Beardsley (“The Cytology of 
Punaria jlavicans Michx. with Special Reference to Fertilization,” Ann. Missouri 
Bot. Garden, 1931, 18, 509-40, 1 fig., 3 pis.). Sporelings of Funaria flavicans were 
grown in careful culture ; fertilization of the mature archegonia was effected by 
fiooding ; fixations of material were made at intervals and examined. The volume 
of the egg and the nucleus were found to be about one-eighteenth and one-fortieth 
of those of Riccardia respectively. The antherozoid penetrates the cytoplasm of 
the egg gradually and for the most part at the basal end; the male nucleus becomes 
spherical, approaches the female nucleus and passes into it. The region around 
the condensed chromatin of the female nucleus is very clear, but round the male 
nucleus is granular. The nuclear membrane meanwhile disappears ; after the 
fusion of the female and male nuclei, a nuclear membrane reappears. Before 
fertilization a mucilaginous plug is developed in the neck of the archegonium, and 
is believed to be a secretion of the first two tiers of neck-cells above the venter. 
No fusion of egg-cell with ventral canal was observed. Cytokinesis of the spore 
mother-cell is by ceU-plate formation. A. G. 

Oiiliotrichiim.--G. Bismier (“Une mousse nouvelle pour la Bryologie 
[OnkUrichum pseudostramineum) dans le haut Vivarais,” Archives de Botanique, 
1929, 3, 169-70). Description of a new species ’of Orthotrichmn, related to 
0. and 0. edpe^e m its stomata, but distinct from the former in its 
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saxicolous habit and glabrous vaginule, and from the latter in its non-striate 
papillose teeth. It grows on a well-shaded granite wall at a farm near Borne in 
Ardeche. A, G. 

Dalmatian Mosses. — A. Latzel Vorarbeiten zu einer Laubmossflora 
Dalmatiens,” Beih, z. Bot. CentrcM., 1931, 48, ii, 4:37--512, 4 figs.). An accoimt 
of the moss flora of Dalmatia. Previously 182 species had been recorded ; the 
present enumeration adds 126 species and numerous varieties and forms to the 
flora, including four new species and several varieties. A resume is also given of 
the publications of previous authors on the subject, as well as ecological notes and 
remarks on the relationship of the moss flora to those of the Adriatic, Mediterranean, 
and Atlantic countries. A. G. 

Japanese Mosses. — ^H. Eeimers and K. Saktjbai (“ Beitrage zur Moosflora 
Japans. I,’’ Enghr^s Bot. Jahrl., 1931, 64, 537-60, 4 pis.). An enumeration of the 
mosses collected since 1908 by Dr. K. Sakurai, chief doctor of the Tokio Railway 
Hospital, during, numerous journeys in different parts of Japan and a few visits to 
Korea. Previous collections were named by K. Wamstorf and by Y. P. Brotherus ; 
the latter dedicated a new genus, SaJcuraia^ to the discoverer. The present con- 
tribution contains 220 species and numerous varieties, including eleven new species 
md a :j^ew germs, Actinostoma, A. G. 

ThaUophyta. 

Algae. 

Snow Algae. — ^E. Kol (“ Sur un nouveau representant de la flore nivale de la 
Suisse,*’ BvM. Soc. Bot. Gen^e, 1931, 23, 428-32, 2 pis.). A description of Bajd- 
donema Ghodati, a new species of alga found on snowfields near the Grand Oombin 
and near the Eiger Glacier in the Swiss Alps. The two forms of multiplication 
effected by this fusiform alga are represented by numerous figures. The species 
is closely contrasted with R. brevirostre Scherffel, from which it differs in shape and 
size of cell and in form of chromatophore. Associated with the plant were the 
following snow algss : Scotiella nivalis, CMamydoifrioims nivalis, Raphidium niixde, 
forms of Cosmarium and Hormidium, and CJiionaster nivalis. A, G. 

Snow Algae. — ^E. Kol (“ Nouveaux documents se rapportant a la cryov4g^ 
tation de la Suisse,” Bull, Soc. Bot Gm^ve, 1931, 23, 435), Records the discovery 
of RapJiidonema brevirostre Scherffel in the neighbourhood -of the Great Saint 
Bernard Pass in Switzerland. This alga had been found previously in the Tatra 
Mountains of Hungary by Prof. Gyorfly in 1909. A. G. 

New Cyanophyceae. — ^Pierbe Fremy (“Deux Cyanophycees nouvelles de 
rinde m4ri^onale,” Travaux Gryptogamiqms dedies d Louis Mangin, Paris, 1931, 
103-8, 2 pis.). Descriptions of two new C 3 ^nophycese collected at an altitude of 
6000 feet on Shembanagur in Madras Presidency, namely Eivularia Mangini and 
Tolypothrix Foreaui. A. G. 

Nevada Diatoms. — G. D. Hanna and W. M. Grant (“ Diatoms of Pyramid 
Lake, Nevada,” Trans. Amer. Microsc. Soc., 1931, 50, 281-97, 3 pis.). An account 
of the diaton^ dredged from a depth of 150 feet in Pyramid Lake, Nevada, in June, 
1927. The list contains thirteen species, one of which, SurireUa nemdensis, is new 
to science. The authors discuss the geological history of Pyramid Lake, which is 
a relic of the far larger I^e Lahontan which occupied that part of Nevada in 
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Quaternary times ; it lias no outlet, and has only one important inlet — Truckee 
Eiver. Freshwater lakes of vast extent existed in Western America in Tertiary 
and in Miocene times. Almost all the diatoms in the present list are decidedly 
marine in normal habitat, but also occur in brackish waters ; but the fishes of the 
lake are of freshwater type. Analysis shows the water to contain one-tenth the 
NaCl of ocean water, but is decidedly alkaline with carbonates. A. Gr. 

Japanese Diatoms. — ^B. W. Skvortzow (‘" Diatoms from the Bottom of the Sea 
of Japan,” Philippine Journ, Soi.y 1932, 47, 265-80, 4 pis.). A list of the diatoms 
found in five samples of sea mud collected in 1921-25 by the Imperial Fisheries 
Institute of Tokyo and sent to the author by Dr. K. Okamura. The material 
contained eighty-three species and varieties, including two new species and four 
new varieties. A. Gr. 

Aerophilous Algae.— K. Biswas (“ The Bole of Aerophilous Algae in pro- 
ducing Colour-Efiect on the Bark of Oreodoxa regia of the Oreodoxa Avenue in the 
Eoyal Botanic Garden, Calcutta,” Hedwigia, 1932, 72, 31-41, 1 pi.). A study of 
the habit and growth of the algae which decorate with conspicuous red, green, and 
black vertical bands the trunks in the Oreodoxa Avenue in Calcutta Botanic 
Garden. The deep rusty-red colour is due to TrerUepoMia unibrinay the green to 
Protococcus viridis, the black to Scytonema oceUatum. The algae select positions 
most favourable to their well-being by reason of suitable shade and humidity, and 
flourish during the south-west monsoon. During the dry season they shrivel and 
become powdery or fragile, and fragments are subsequently carried away by wind 
or storm, to restart life in new situations. TrerUepoMia odorcUa and T. iolithus 
var. hovina are also a noteworthy feature on trees and walls respectively. 

A. G. 

Forssk^’s Algae. — ^F. BoRassEN C A Eevision of PorsskaTs AJgse mentioned 
in Flora segyptiaco-arabica and found in his Herbarium in the Botanical Museum 
of the University of Copenhagen,” Dansh Botanisk Archiv., 1932, 8, No. 2, 1-15, 
1 pL, 4 figs.). The first account of P. ForsskaFs plants was published in 1775. 
Out of thirty-six algae named by him eight are either unknown or cannot be found 
in the Copenhagen Museum. The rest are discussed in the present Paper, and 
their modern names and synonymy are given. Some new combinations were 
necessitated by the priority of ForsskHI’s specific names. A. G. 

Erythrotrichia and Erythrocladia. — Pierre Dangeard (“ Sur quelques 
BrythrotricJiia et Erythrocladia de Banyuls et du Croisic,” Le Botaniste, 1932, 24, 
143-54, 3 pis., 2 figs.). A discussion of Erythrodadia suhintegra Eosenv. and 
E, polystromcUica, a new species found on Laminaria Jlexicaulis at Le Croisic ; also 
of Erythrotrichia discigera Berthold, E. obscura Berthold, and E, rejlexa (Cr.) Thuret. 
These little algae are as yet incompletely known. The author gives valuable illus- 
trations of them, and throws new light upon their cellular structure. A. G. 

Studies of Floiideae.— Harald Kylin (“tJber die Entwicklungsgeschichte 
der Florideen,” Lunds Universitets Arsskrift, 1930, N.F. Avd. 2, 26, No. 6, 1-104, 
56 figs.). An account of the reproductive apparatus in some twenty-six genera 
of Florideae belonging to eighteen families grouped in the following tribes ; Nema- 
lionales, Cryptonemiales, Gigartinales, Ehodymeniales, Nemastomales, Ceramiales. 
Tim is followed by a general discussion of the main characters of the reproductive 
apparatus which are of systematic value in the difierent families, and by a chapter 
on the relationships of the various families in each tribe. A. G. 
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Gelidium. — Jean Fbldmann (“ Eemarques sur les genres Gelidium Lamonr., 
Gelidiopsis Schmitz et EcJdnocaulon (Ktitz.) emend./' Travaux Gryptogamiques 
dedies d Louis Mangin, Paris, 1931, 151-66, 4 figs.). A review of the anatomical 
characters of Gelidium, Gelidiopsis and EcMnocaulon, and an indication of the 
species which should be referred to the second and third of these genera. In brief, 
Gelidium has an apical cell, elongated medullary cells which diminish in size 
towards the cortex of small rounded cells which are limited at the periphery by a 
layer of very small cells containing chromatophores. The inner cells are pro- 
longed at their lower end into thick-walled h 3 rph 8 e which penetrate in numbers 
between the cells of the inner cortex and sometimes between those of the middle 
region, and are specially numerous in the other parts of the frond. Gelidiopsis 
differs in having a cap of apical cells which produce the filaments constituting the 
thallus ; the medulla is a bundle of long, narrow cells surrounded by shorter, 
wider cells which diminish in size till the close-set superficial layer is reached. The 
type is G. vanahUis. Echinocmlon has a distinct apical cell, medullary cells less 
coherent than in Gelidium, and a cortex of small spherical cells, but there are no 
intercellular hyphse. The type is E, rigidum Kiitz. ; E. seiaceam (Guadeloupe, 
Maze and Schramm, No. 1834), and E. nigrescem (Algeria) are new species. 

A. G. 

Embryology of Saxgassum. — Shumpei Inch (“ Enabryological Studies on 
Sarpassum,” Sci. Eeports Tohohi Imp. Vniv., Sendai, Japan, 1930, 4th ser., 5, 
423-38, 13 figs.). Study was made of the development of the oospores of a dozen 
species of Sargassum — of the first and subsequent segmentation walls, and especially 
of the further segmentations of the rhizoid cell, which are characteristic of each 
species. Three types can be recognized : (1) irregular eight-cell type, where the 
rhizoid cell divides into eight irregularly arranged segments, from each of which is 
produced a rhizoid ; (2) sixteen-cell type, where the sixteen segments are irregu- 
larly arranged and produce a rhizoid each ; (3) radial eight-cell type, where the 
eight cells are radially arranged and each produce a rhizoid, but in addition is 
another group of rhizoids arising from the ceEs situated just behind the rhizoid 
cell. There is a striking difference in size of the eggs of the different species, and 
usually those of the sixteen-cell type are much larger than the eight-ceU type; 
and that of Oystophyllum sisymbrioides is still larger, and may be c^ed a thirty- 
two-cell type. The species with larger eggs should probably be regarded as higher 
in systematic position. A. G. 

Algal Confusions.— W. A. Setchell Some Early Algal Confusions,” TJniv. 
Calif, Pub, Bot., 1931, 16, 351-66, 1 pL). The author gives a brief historical account 
of early algologists, their publications and their collections, and di^usses the 
nomenclature of Godium tomentosum Stackh., Himafilhciia lorea Lyngb., and 
Gdidium comeum Huds. A careful investigation of types and literature leads him 
to propose the new combinations Godium dichotomum and HimarUhaUa elongala 
for the two former plants, and to leave the Gelidium for further consideration. 

A. G. 

Danish Algae. — ^L. Kolderxjp Eosenvinge (“ The Marine AIgse of Denmark. 
Contributions to their Natural History. Part IV. Ehodophycese IV (Gigartinales, 
Ehodymeniales, Nemastomatales),” Mem. Acad, Roy. Sci. Dmemarh, 1931, 
S&ie, 7, 489-628, 165 figs,, 1 pL). A continuation of the life history of the Danish 
algae. The present part treats of the Gigartinales, comprising the genera Earveydla, 
GJiondrus, Gigartma, PhyUophora, Gercdocdm, Ahnfdlia ; the Ehodymeniales, 
with RJiodymenia Lomerdaria ; the Nemastomataies, with Gystochnium, EtUhora, 
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RhodopJiyllis, Plocamium, GracUaria, There is a chapter giving a summary of 
the reproduction and alternation of generations of these genera. And in an 
appendis is some supplementary information about some genera of Bangiacese, 
N’accariacese and Ehizophyllidacese, as also about Conchocdis, a perforating alga, 
the systematic position of which is doubtful. ' A. G. 

Taonia. — ^Wilfrid Eobinson (“ Observations on the Development of Taonia 
atomaria Ag./’ Ann. Bot, 1932, 46, 113-120, pi.). A posthumous Paper on Taonia 
cdomaria. The sexual phase of this alga is rare. The tetrasporiferous phase shows 
a rhjrthmic production of bands of hairs and tetrasporangia at the apex of the 
thallus, but subsequently intermediate cells of the thallus may become tetraspore 
mother-cells. There is apparently a correlation between the production of tetra- 
sporangial bands and the daily rhythm of the tides ; and rhythmic differences in 
the density of sporangia in adjoirdng zones suggest a correlation with difierent 
amounts of light received by the apical margin in inter-tidal periods. Germlings 
of two kinds adhering to old thalli were collected at Aberystwyth, and upon in- 
vestigation were found to have arisen from single tetraspores in the one case and 
from the undivided contents of the tetrasporangium in the other. By cultivation 
it was noticed that the plants derived from undivided tetrasporangia had greater 
vigour of growth than the' others, and this may afford a clue to the predominance 
in Nature of the tetrasporic plants. A. G. 

British Seaweeds. — Lily Newton A Handbook of the British Seaweeds,"’ 
London, Trustees of the British Museum (Natural History), 1931, xiii and 478 pp., 
270 figs.). A catalogue of our British marine algse, comprising some 260 genera 
and 750 species, with descriptions in as simple language as possible of the orders, 
families, genera, species and varieties, and with 270 text-figures, mostly by the 
late Percy Highley. Actually there must be over 1100 drawings, since often five 
to eight are allotted to a genus^ illustrating structural detail and reproductive 
oigans. Another important feature is the abundance of keys to the genera and to 
the species. A glossary and a list of authors, with dates, are included. The intro- 
duction treats of the occurrence, distribution, and zonation of algse ; collecting 
and preserving, economic uses, classification, life history. A. 6. 

Manx Algae. — ^Margery Kmght and Mary W . Parke Manx Alga. An 
Algal Survey of the South End of the Isle of Man,” L. M. B. C, Memoirs, University 
Press of Liverpool, 1931, xxx, 1-155, 2 maps, 2 figs., 19 pis., 1 table). The results 
of some years of study of the alga of the Me of Man, comprising an introductory 
description of the area studied ; the effects of alternating seasons on the algal 
vegetation, perennials, annuals, etc. ; annual migrations in the littoral zone ; 
systematic list; critical notes; analytical key; bibliography; table of repro- 
duction, The number of species in the systematic list is 349, an increase of 99 
records since 1913, CyanophyceeB and diatoms are not included. The locality, 
zone, time of occurrence, and time of reproduction of each species are given, as 
well as a reference to a published figure. A. G. 

Australian Algae. — ^A. H. S. Lucas Notes on Australian Marine Algae. 
VI. Descriptions of Six New Species,” Proc. Linnean Soc,, N.S.W., 1931,' 56, 
407-11, 5 pis.). The new algse from Australia and Tasmania described by the 
author are Gdidium rectungiAare, Pterodadia pectinata, Nitophyllum (Myrio- 
gromme ?) Perrince, Cho,mpia insignis,- Lessonia corrugata, Oaulerpa annulata, and 
phot(^raphio illustrations of Caiderpa Cliftoni Harv., JDictyota hifw'ca J. Ag., and 
D. J. Ag. axe added. A. G. 
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Fungi. 

Study of Chytiidiales. — ^John S. Kabling (“Studies in the Cli 3 ?tridiales. 
VII. The Organization of the Ch 3 ;^rid ThaUus/’ AwMr, Journ. Bot.j 1932, 19, 41-74, 
138 text-figs.). The thallus of this group is of a rhizoid nature and is distinguished 
by the tapering points of the rhizoidal h 3 rph 0 e. Karling discusses the diSerence 
within the order — ^the manner of growth of the various initial strands, and their 
behaviour within the host, and the methods of propagation, as also the various 
developmental stages, A. L. S. 

New Genus of Chytridiales. — ^W. E. Ivtmey Cook (“ The Life History of 
Gystochytrium radicale occurring in the Boots of Veronica Beccahunga^^' Trans- 
Brit, Myool, SoG,^ 1932, 16, 246-52, 19 text-figs., 1 pi.). It was at first thought by 
the author that he was dealing with one of the protozoa, but the affinity was 
found to be with the Chytridiales. It attacks the roots of Veronica Becca^unga, 
the earliest stage being a small unicellular uninucleated body. The life history 
was followed by examining the attacked host at many stages. The primary cell 
becomes multinucleate and functions as a zoosporangium. The zoospores emerge 
in water, swim about, and enter other roots. The host plant is not visibly affected 
by the presence of the fungus. The new genus is considered as closely allied with 
Hypochytrium. ^ A. L. S. 

Disuse due to Ph3rtophthora. — S. V. Venkatarayan PhytopJitkora Arecce, 
Parasitic on Areca Tops and a Strain of P. palmivora Butl. (P. Faberi Maubl.) on a 
New Host, Aleurites Fordi” Phytopathology, 1932, 22, 217-27, 4 text-figs.) The 
fungus Phytophthora Arecce has been known as causing a disease of Areca nuts. 
It was also found that a somewhat similar fungus attacked and killed the tops of 
the palms. Investigation by culture experiments proved that the trouble was 
due to the same fungus, a species of Phytophthora, No oospores were formed in 
pure cultures, but they were formed in cultures paired with Phytophthora from 
the Sandal, Santalum album, their formation being accompanied by the charac- 
teristic brown line at the junction of the two mycelia. Antheridia and oogonia 
were formed. Oospores were also formed in conjunction with the Phytophthora 
from Aleurites Fordi, but only very slowly. The fungus on Aleurites has also been 
examined and cultured. Chlamydospores were formed in the cultures of the 
Areca tops in Mysore. A. L. S. 

Development in Pilobolus. — ^C. T. Ingold (“ The Sporangiophore of PUo- 
holus” New. Phyt., 1932, 31, 58-63, 2 text-figs.). Ingold has descriti^d the gradual 
growth of the Sporangiophore of Pilobolus Khinii — its development and dehiscence. 
It grows almost invariably on the dung of herbivorous animals ; the non-septate 
mycelium germinates in the animal intestine, the first appearance being a minute 
orange bulb. These were noted between 3-5 p.m. and were watched to the final 
discharge between 9 and 12 o’clock of the following day. Bach stage is described 
and is illustrated by figures. A. L. S. 

Cucurbitaria Labumi. — F. Mary Green (“ Observations on Cucurhitaria 
Laburni (Pers.) de Not.,” Trans. Brit. Mycol. Soo., 1952, 16, 289-303, 5 text-figs.). 
The fungus here described grows on the dead branches of laburnum trees, but 
inoculations have proved that it cannot be regarded as a parasite on normal trees. 
It is also capable of growing on the dead wood of elm and black currant. Investi- 
gation showed that the mycelium penetrated all the tissues but is most abundant 
in the xylem ; the black perithecea are borne in groups on stromata which burst 
through the bark. Green has made a thorough study of all the fungi found growing 
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along witli the Cucurbitaria^ such as Nectria and Fusarium, Two types of pycnidia 
are part of the normal development : (A) with large brown muriform pycnospores, 
and (B) with small ovate colourless spores, the latter probably an incomplete develop- 
ment. Fhomopsis rudis also occurs but is unconnected with the Cucurbitaria, 

A. L. S. 

HeterothalHsm of Ascomycetes. — B. 0. Dodge Heterothallism and 
Hypothetical Hormones in Neurosjpora,’’ Bull, Torrey BoL Clvh,^ 1931, 58, 517-22, 
1 text-hg.). The writer discusses the view held by M. and Mme. Moreau that 
heterothallism in Neurospora is nothing more than a matter of diffusible hormones 
and that the real act of fecundation occurs when two nuclei fuse in the ascus ; they 
also state that though sclerotia-like bodies are often produced in single-spored 
cultures, and that these may be stimulated to form asci, yet that can only be a 
very rare occurrence. The writer has experimented by growing in a U-tube two 
races of Neurospora sitophila: the hormone theory of heterothallism was not 
confirmed. It required, he found, always the contact of two mycelia for the 
further growth and the final formation of perithecia and asci. A, L. S. 

White Form of Pyronema conffuens. — ^W. J. Bean and F. T. Brooks 
{New PJiyt., 1932, 31, 70-71). The apothecia of Pyronema confluens are normally 
pink-coloured, but a white form, described by the authors, appeared in cultures 
and persisted through other series of cultures, the only difference being in the 
pigment; sexual organs and spores are normal. In coloured forms the white 
mycelium turns pink in sunlight, in the white form under the same conditions 
there is no change. A. L. S. 

Study of Helvellaceae. — Sanshi Imai (“ Contribution to the Knowledge of 
the Glassification of HelveUacew,” Bot. Mc^. Bot. Soc. Japan, 1932, 46, 172-75). 
Imai describes the family HelveUacese as differing from others allied by the posses- 
sion of a stipe ; he unites with HeLvdla the genera Yerpa, Helvdlella n.g., Neo- 
gyromvtra n.g., and MorcheUa, The new genera are distinguished by spore- 
characters. A number of new species are included in this survey, and the new 
species are carefully described with Latin diagnoses. A. L. S. 

Study of Eiaphomyces. — ^Mabien CiJmenoet (“ Contribution a Tetude du 
development et de I’anatomie des Ascomycetes hypoges, les Elaphomycetacees,” 
Le Botaniste, 1932, 24, 2-81, 16 text-figs., 12 pis.). The author gives first a historical 
account of the family, then proceeds to a description of her working methods, 
finally a classification and full account of the species dealt with. A new genus is 
proposed for stalked forms, Ascosd&roderma, with the species A, cyanosporum, 
formerly known as Eiaphomyces cyanosporus, A very full account is given of the 
development of this species, both of the general structure and of the fruiting 
bodies. Eiaphomyces has also been similarly studied and described in great 
detaii. Particular attention was paid to “Mycorhiza” in Ascoscleroderma, not 
only as radicles on the surface, but those that were found to penetrate the internal 
tis^es of the fungus. These rootlets are described, and also similar rootlets in 
Eiaphomyces Lev^lei, The association with mycorhizal rootlets is entirely in 
favour of the fungus which dissolves part of the membrane and uses up the carbon 
of the root ; the term symbiosis does not apply in this case, according to the writer. 

A. L. S. 

Cytology of Aspergillus. — ^K. Wakayama (“ Contributions to the Cytology 
of Fhngi. in. Chromosome Humber in AspergUlus,^^ Gytohgia, 1931 , 21 ^ 301 , 
53 textrfigs.), Wakayama used for his research thirteen species of Aspergiik^, 
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In all of them he found the haploid number of chromosomes to be 2. He has 
proved that the conidiophores are asexually reproducing organs. In all cases the 
sterigma was uninucleate, the chromosomes split into two halves, the conidiophore 
being an organ of asexual reproduction. The process of division is described in 
detail, mitosis going on regularly as in the mitosis of higher orgam’sms. As a 
result two daughter nuclei are formed : the apical one migrates through the narrow 
neck into the swelling at the apex of the sterigma, the process is repeated, resulting 
in chains of conidiospores. The two chromosomes are small and round in shape 
without much difference in size or shape. A. L. S. 

Study of Aspergillaceae.— Adalbert Blochwitz (“ Perithezien, Sklerotien 
und Eidamsche Blazen der Aspergillaceen,” BdJi. Bot. Centralhh, 1932, 49, 262-92). 
Blochwitz has made a comparative study of the occurrence of perithecia, sclerotia, 
and Eidam swellings in the various genera of Aspergillacese. Perithecia are rare 
and in some species are not known to occur — ^their size is variable as also the size 
of the spores. Sclerotia also are variable in size and their formation depends on 
external conditions : moisture favours perithecia and sclerotia ; a dry atmosphere 
is necessary for conidial structures. As to the Eidam structures which arise on 
the hyphse, Blochwitz considers them to be abortive or rudimentary apothecial 
initiate. But their characters are of value in the determination of relationship 
between different species. A. L. S. 

Study of Capnodiaceoe. — Jos± M. Mendoza (“Two New Species of Sooty 
Moi^ from the Philippines,’’ Philippine Joum. Sd., 1932, 47, 289-93, 2 pis.). 
The two fungi Scorias phUippensis and Parascorias spinosa grew on leaves — ^the 
former on Ficus, the latter on Smihx, Both formed perithecia with ascospores, 
the spores large and paraphyses absent. Parascorias spinosa is distinguished by 
the spiny cells of the gelatinous mycelium. A. L. S. 

Notes on Fungi. — ^P. Luis M, Unamuno (“ Notas micologicas,” Boh Soc. 
Bsp. de Hist, Nat, 1931, 701-10). The fungi described in. this Paper were collected 
from several localities in the South of Spain, by the author or by various assistants. 
Those now published belong to the Sphaeropsidese — PhyUostictce septorice and 
others. A few species are new to science, others are from new habitats. A species 
of Darluca is recorded, the well-known D, filum, a parasite on the sbri of rust 
fungi, and a new species of Diplodia on Lolium perenne, A. L. S, 

New Hyphomycete.— Aroeira Heves {“ Sobre um hiphomiceto isolado de 
lesoes esporotrichoides da face,” Memmas do Inst OswaMo Crm., 1931, 25, 323-31, 
1 pi.). The fungus in question was found growing on the skin of a chauffeur after 
an automobile accident. After cultures and researches the fungus was found to 
be a JE 3 q)homycete, Spondylocladium atro-violaceum n. sp. : the sterile hyphse 
creeping, septate ; the fertile, erect, branched, and rigid ; the conidia, fusoid, 
two-septate, and brown. A detailed account is given of the various experiments 
by infection, etc,, to determine the fungus. A. L, S. 

New England Rusts. — George H. Hepling (“ A List of the New England 
Busts collected in 1931,” Rhodora, 1932, 34, 60-65). A long list of species collected 
recently in New Hampshire, Vermont, Massachusetts, and Connecticut, by the 
writer and by Dr. Perley Spaulding. They are very carefully tabulated, with 
indications as to whether they are new to the countiy or state, and with numerals 
to indicate the stage of growth. , . A, L, S. 
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Effect of Light on Parasitic Fungi.— W. A. E. Dillon Weston C The 
Eeaction of Disease Organisms to Certain Wave-lengths in the Visible and Invisible 
Spectrum/’ Fhyto'patholog, Zeitschr,, 1932, 4, 229-46). Weston has given the 
results of his experiments on the influence of light on the germination of rust 
spores. The different experiments are described in detail and the reaction of the 
spores, not only to light, but to different colours. In conclusion he states that 
“ urediniospores do not germinate under sunlight or very high white intensities.” 
They germinate in darkness or when the intensity of light is low. The author 
disclaims generalization in regard to other organisms, as all may react differently 
to wave-lengths, and may have their optima in regard to light as they have in 
regard to heat. Finally he states that “ germination of urediniospores is no erratic 
phenomenon, but something fine, delicate, and exact, obeying well-defined laws.” 

A. L. S. 

Study of Rusts. — ^James M. Wallace (“ Physiologic Specialization as a 
Factor in the Epiphytology of Fucdnia graminis Fhytopathology, 1932, 

22, 105-44, 4 text-figs.). A large number of specialized forms of Fucdnia graminis 
are known to exist, and Wallace has now made a study of these various forms by 
watching the migration of the disease from district to ^strict. Over 100 different 
forms have been identified, sixty of which have been found in North America. 
The tests used to determine these rusts are mainly reinfection of material. A 
careful account is given of the prevalent forms along with the locality of incidence. 
The author notes that wind is now recognized as an important agent in rust 
dissemination. ' A. L. S. 

Effect of Bunt on Wheat.— E. N. Bressman Effect of Bunt on Height of 
Wheat Plant,” Fkytopdhohgg, 1932, 22, 259-62). Bunt of wheat includes two 
species, TiUetia Triiid, referred to as low smut,” and T. levis as high smut. 
Experiment- and observation by carefully measuring many infected plants has 
confirmed the difference : in general, Tilletia leuis infected plants are taller than 
those infected by T, TrUid. The writer adds, however, that varieties and environ- 
mental conditions have also to be taken into account. Pull lists are given of the 
experiments and measurements. A. L. S. 

Study of Sphacelotheca. — ^E. Bauch (“ Sphacelotheca Schweinfurthiana, ein 
neuer mnitipolar sexueller Brandpilz,” Ber. Deutscfi. BoL Gesell.^ 1932, 50, 17-24, 
1 text-fig., 1 pL). Bauch describes at length his experiments and conclusions with 
regard to this genus of Ustilaginese. In the final summary he states that the 
species studied shows typical tetrapolar sexuality. These two different types of 
copulation also show a difference in their future growth. In the first type there is 
no further development of the fused sporidia ; in the second bi-nucleate hyphm are 
formed with further development A. L, S. 

Germination of Smut Spores. — S. G. Teng (“ Observations on the Germi- 
nation of the Chlamydospores of TiUetia horrida Tak.,” contribution from the BioL 
Lab, Sd. Soc, China^ 1931, 6, 111-14, 1 pL). TiUetia horrida is the bunt of rice, 
and up to now the germination of the spores and the method of infection have 
remained unknown. Teng has successfully germinated spores in water after a 
rest period of about eleven months. It was observed that the immersed spores 
refused to germinate, only those at the edge of a drop wei^ seen to be germinating, 
showing the need of oxygen in the process ; the thick wall of the chlamydospore 
ruptured and the promycelium emei^ed and produced sporidia. A. L. S. 
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Study of Ustilago Zeae. — ^Heemann Otto Sleumee tJber Sexualitat und 
Zjrtologie von Ustilago Zees (Beckm.) Unger,” Zeitsohr, fur Bot., 1932, 25, 209-63, 
33 text-figs., 1 pL). Sleumer records first of all the work of others on fertilization 
in the Smut fungi ; he then describes his own methods of attacking the problem, 
revising the whole subject by means of cultures. He has verified the existence of 
heterothallism without which infection (or new growth) does not take place. He 
. foimd that there were many different combinations, he describes them and their 
significance, but he considers that complete understanding has not been arrived 
at in the research of these very difficult organisms. He has found that the clamp 
connections observed by some workers are irregular formations without function. 

A. L. S. 

Study of Smut Fungi,-— Werner Feucht (*' Die Wirkung des Steinbrandes 
Tilletia Tritici (Bjerkander) Winter und TUhtia fatms (Berk. & Curtis) Tulasne 
auf verschiedene Winterweizensorten bei ktinstlicher infektion in ihrer Abhangig- 
keit von auszeren Faktoren,” Phytojpaitholog. Zeitschr,, 1932, 4. 247-90, 5 text-figs.). 
In this exhaustive Paper Feucht has gathered together the results of many workers 
on the possibility of controlling attacks of the Smut disease. He has discussed 
the conditions that encourage or retard the parasite, such as temperature, moisture, 
the conditions of the soil, and the effect of previous crops. He then takes up the 
qu^tion of the different smuts as to which is the more virulent, and their occur- 
rence in different districts. Tilletia Tritici he condemns as the . more serious 
disease. Finally a list of eighty papers dealing with the subject is given, 

A. L. S. 

Fungus Cultures, — K. StG. Cartwright (“Further Notes on Basidio 
mycetes in Culture,” Trans. Brit. Mycol. Soc., 1932, 16 . 304r-07, 2 pis.). The 
fungi grown in cultures were Polyporus fumosus, P. adustus, and Lenzites trahea. 
Cartwright describes the macroscopic and microscopic characters observed : in 
the latter, the size and form of the hyphae, the aerial and the submerged mycelium, 
the presence or absence of clamps ; finally the spores and fruit-bodies. He then 
describes and compares with these the cultures of P. adustus and finds that they 
can be separately recognized by their growth characters. The former formed 
large rhomboidal crystals, the latter small rod-shaped crystals. Lenzites trahea 
was similarly cultured and observed : it is, the author states, easily recognized by 
macroscopic characters such as the mycelial mat and the characteristic colour. 

A. US. 

Fruit-body of Polystictus xanthopus Fr. — ^E. J. H. Corner (Ann. Bot., 
1932, 46, 71-111, 17 text-figs., 1 pL). Polystictus is a typical fungus common in 
Malaya ; it has a thin, dry, rather tough pileus. Corner has studied it from the 
points of view of structure and development ; he considers the hyphse under four 
systems — skeletal, generative, binding, and mediate, the two latter types aseptate 
and thick-walled, but the binding hyphse branched and interweaving, whereas the 
mediate are sparingly branched and longitudinal. The functions of each class of 
hyphse are examined and described ; the development is direct, so that the position 
of stem and pileus are at once determined by the direction of the apices of the first 
constructive hyphse. The whole body reaches maturity in about two months. 
H 3 rphse with thick walls form the chief xerophytic character ; they provide rigidity 
and high impermeability to air, thus conserving the water in the narrow lumen. 

A. L. S. 
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European Polyporacese. — ^A lbert PilIt Monographie der europaisckea 
Polyporaceen mit besonderer Beriicksiclitigung ihrer Beziebungen zur Landwert- 
scbaft,” Beih. Bot, Centralhl., 1931,48, 404-36, 6 text-figs., 3. col. pis.). Pilat begii^ 
bis monograph by a general account of Polyporacese, with special reference to tbeir 
association with trees, etc., as being the cause of disease and also as to tbeir giving 
rise to '' mykorrbiza.'' A few are edible, but tbeir value to mankind as foodstuffs is 
very small. He then gives a survey of the literature dealing with the European 
group. The systematic portion begins with the genus Cdo'porus Qu41et p.p., 
species of wbicb have previously been included in Boletus as well as in Polyporus. 
Six species of Caloporus are described for Europe. A. L. S. 

A New Polypore. — ^R ogjer Heim (“ Le Phmolus Manikotis sp. nov., parasite 
du manioc a Madagascar et considerations sur le genre JPJiceolus Pat.,’' Ann, Crypt. 
Escot, 1931, 4, 175-89, 3 pis.). The new fungus was doing rather serious barm to 
the Manioc, and after examination was found to be a new species, Bhoeolus Manihotis, 
The author describes the conditions of its growth and gives a detailed account of 
its morphology and anatomy ; it has also been found connected with other plants. 
The special characters are described — the colour of the exterior and of the flesh, 
also of the presence of a stipe. Much attention was given to the chemical properties 
which agreed more or less with those found in other members of the genus— the 
acid content and the coloration due to the application of alkalies. A description 
of the damage caused to the host plant is described and remedial treatment is 
suggested. . • A. L. S. 

New Hymenomycetes. — ^A lbert PilIt (“ Ueber eine neue Hymenocheete — 
Art aus dem sibirisch-mongolischen Gebirge Sajany : Hymenochcete MurasMnskyi 
sp.n.,” Hedwigia, 1932, 71, 322-27, 3 text-figs.). The species from China, described 
by Pilat, grew on Rhodendron. It is somewhat similar to H. Mougeotii but differs 
in microscopic details. “ Ueber eine neue Aleurodiscus — Art. {Ahurodiscus 
sajanimis (Mur.) PiMt,” Tom cU., 328, 31, 3 text-figs.). This fungus grew also on 
Rhododendron in Eastern Asia, and was first described as a Stereum. Pil4t has 
fully described these two fungi and justifies in each case the changes made in the 
systematy. A. L. S. 

Fungi from the Caucasus. — ^R. Singer (“ Pilze aus dem Kaukasus II. 
Ein Beitrag zur Flora Swanetiens und einiger angrenzenden TMer,” Beih Bot 
CmtralU., 1931, 48, 513-542). Singer records 267 Basidiomycetes belonging to 
many genera. He has described a number of new species and varieties and in 
many cases has added descriptive notes. A. L. S. 

Penetration of Hyphse.— B xjrt Johnson (“ Specificity to Penetration of the 
Epidermis of a Plant by the Hyphae of a Pathogenic Fungus,” Amer. Journ, Bot., 
1932, 19, 12-31, 1 text-fig., 1 pL). The author set out to discover if fungi were 
able to penetrate plants other than their specific hosts. He experimented with 
CoRetotrichum (drcinans, a parasite of the onion, AUium Cepa. He describes his 
methods of work in inoculating a series of plant-leaves from twenty-two different 
species. The fungus penetrated twenty of these plants and, though no disease 
was caused, the hyphae within the point of penetration were viable after 3 days. 
The final evidence was that, under certain conditions, 0. drdnans is not limited in 
its host range to definite species of AUium. A. L. S. 

Fungi of Iceland.— PouL Larsen (“ The Botany of Iceland, Vol. II. Part 
HI, Fungi of Iceland,” 1932, 451-607, 19 text-figs., 1 pi. (colour chart)). This 
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volume forms part of tte “ Botany of Iceland/^ edited by L. K. Bosenvinge and 
Eng. Warming. Larsen gives, in bis Introduction, an account of previous investi- 
gators from the year 1765 onwards. The number recorded is now 802 species, 
including four species, of Myzomycetes. A general account of the land and of the 
conditions is given, with special reference to environment as regards fungus growth. 
The largest forms, which elsewhere grow in woods, were found in the open, actual 
woods being absent in Iceland. The author concludes that a sufficiency of moisture 
is a main requirement of these fungi, and that is supplied by the prevailing damp- 
ness of the atmosphere ; also they tend to grow in dense clusters and with shorter 
stalks. Larsen notes the unusual development of the “ veil ” covering the 
gills. Micromycetes are abundant, as the moist air keeps the decaying vegetation 
in a soft condition, and also, because phanerogams have a “ looser structure and 
feebler strengthening tissue ’’ than in more southern lands. The immigration of 
fungi into Iceland is also discussed — ^whether they arrive with the host-plants or 
with seed, 1^- 

Seed -borne Parasites. — C. K. Orton (Agric, Bxj>. Stat CoU. Agric. West 
Virginia JJniv. Bull,, 1931, 245, 1-47). The author has issued this' paper on seed- 
bome rusts as a bibliography, and he has assembled the data from all available 
sources. In the Introduction he emphasizes the economic importance of the fungal 
parasites that are distributed by uncleansed seeds. He describes also the method 
of transportation by sclerotia, by a mum m ified seed, by parasitized seeds, or, 
mechanically, by spores on the surface of the seed. Bacteria and other orga ni s ms 
are often localized within the seed-coat, and thus bacteria, fungi, nematodes and 
insects may all be dispersed with the seeds. A long list of the diseases thus dis- 
seminated is given, with the names of the pathologists who have studied the 
diseases and reported on their possible origin. A. L. S. 

Mine-timber Decay.— Eebecca Lurie (“Some Organisms concerned in 
Mine-timber Decay,” Trans. Brit. Mycol. Soc., 1932, 16, 270-87, 4 text-figs., 2 pis.). 
Much damage is caused to mine timber by fungi, and the larger Basidiomycetes 
are generally considered the agents of disease. A research on the subject was 
undertaken by the author by examining decayed wood and allowing the fungi 
found on the timber to develop either on culture media or on sterilized blocks. 
Several fungi were thus isolated, the most frequent a Hyphomycete, Bisjxyra 
effusa. The fungus is fully described \ its presence on the wood is not always 
apparent. It destroys timber in a comparatively short time by penetrating the 
walls of the wood elements and attacking the middle lamellsB of the medullary 
rays. It was proved that a softening of wood to a pulpy consistency occurred in 
sap-wood of the seasoned and unseasoned wattle in six weeks. A. L. S. 

Dissemii^tioii of Disease. — W. C. Snyder (“ Seed Dissemination in 
FmaHum Wilt of Pea,” PhytoptMogy, 1932, 22, 253-^7). The writer set out to 
ascertain the means of dissemination of the Pusarium fungus as afiecting the pea. 
Experiments were carried out by sowing seeds from wilted peas : the results were 
not conclusive as only few cases of disease occurred, though this means of trans- 
mission cannot be ruled out as never occurring. A. L. S. 

Fungi on Insects. — ^T. Fetch Notes on Entomogenous Fun^,” Trans. 
Brit. Mycol. See., 1932, 16, 209-45, 8 texthfigs.). T. Fetch continue^ his study of 
fungi on insects from all parts of the’ world. They belong to m an y different genera 
and many of them are new to science. In all cases Fetch has given full descriptions 
with discussions on nomenclature ; iwentynseven species axe thus bought under 
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review. The last to be described, Aspergillus depauperatus n.sp., occurred abun- 
dantly on Lepidosaphes XJlmi at Hunstanton, Norfolk, and on Aspidiotus sp. at 
Nuwara Eliya, Ceylon. Cultures on Quaker oats confirmed the identity of this 
widely dispersed fungus. Most of the species described are from tropical lands. 

Fusion of Hyphae. — A, M. Davidson, Eleanor S. Dowdino, and A. H. K. 
Buller (“ Hj^hal Fusions in Dermatophytes,’’ Canad. Joum, Eesearch, 1932, 6, 
1-20, 22 text-figs., 3 pis.). Buller had proved that hjrphal fusions occurred in 
Ascomycetes, Basidiomycetes and Fungi Imperfecti, and that frequently they had 
no connection with sexual phenomena. The authors of this paper have investi- 
gated three types of Dermatophytes by means of cultures and have found that : 
(1) hyphse of the same mycelium fuse readily with one another ; (2) that hyphae 
of the same species but of different origin also fuse readily ; (3) that no fusions 
are formed between mycelia of different species. They demonstrate the method 
of using these facts, and they hold that species can thus be readily identified. The 
three species tested are fully described — ^as they appear on the skin of the patient 
and as they develop in culture. A. L. S. 

Diseases of Cereals. — T. A. Eussel (“ Observations on Foot-rot Diseases 
of Cereals,” Trans, Brit. Mycol. Soc. 1932, 16, 253-69, 1 pL). The writer has 
found that little attention has hitherto been given to disease affecting the bases 
of cereals, termed foot-rot. It appears wherever cereals are grown and causes 
considerable loss. Several fungi are known to give rise to this disease and a 
research on the subject has been carried out by the author. His methods and 
results are recorded. He found in the course of his investigations that Fusarium 
cvAmorurn was the most common parasite, attacking wheat, barley, and oats with 
equal severity. Helminthosporium sativum, also a frequent cause of trouble, was 
less injurious to barley than to wheat, and hardly affected oats. Russel suggests 
that good tillage and balanced manuring may do much to check the disease. 

A. L. S. 

Disease of Bajra. — ^H. Chaudhuri Sderospora graminicola on Bajra, 
Pennisetum iypJioid&um,^^ Phytopathology, 1932, 22, 241-46, 3 text-figs.). In this 
disease the ears of the grass are affected and revert to a green leafy condition ; it 
is of considerable economic importance, as it may entirely destroy all grain pro- 
duction, The disease was studied in the laboratory and oospores were germinated. 
Successful inoculations were made from the oospores, and Chaudhuri concludes 
that the disease is propagated through oospores in, the soil. No conidial stage was 
found. The area ^ected by the disease was near Lahore. A. L. S. 

Disease of Flax. — ^Harmanna A. Diddeus (“ Untersuchungen fiber den 
Flachsbrand,” Phytopatholog. Zeitschr., 1932, 4, 291-313, 5 text-figs.). The flax 
disease here dealt with is widely spread in Western Europe. The symptoms are 
the backward condition of gro^h of young plants, the browning of the leaves, 
and the failure of the roots to develop. In many cases the crop is an entire failure. 
Diddeus gives an account of the examination of the diseased plants. It was found 
that a fungus, Pythium megalacanihum, was present, and research was directed 
towards the identification of that fungus as the origin of disease. Infection 
cultures were used to verify the diagnosis. There was some doubt as to whether 
the Pythium was that described as P, megalacanthum, but it was found that it 
agreed with the original description in most respects. Infections of other plants 
with the parasite were made, but all of them failed. A. L. S. 
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Parasite of Mistletoe. — ^E. Silver Dowding (“ WallrotUella Arceuthobii of 
the Jack-pine Mistletoe,” Ganad, Journ. Research^ 1931 5, 219-30, 21 text-figs., 
2 pis,). Arceuthobium, the mistletoe attacked by the fungus, is allied to Yismm 
and LorantJius and parasitizes certain conifers, in the case described, Pinics Bank- 
siana^ the jack-pine. The fungus appears as a black stroma, more or less hemi- 
spherical in form, about 1 mm. in length and 1*5 mm. in width. It is one of the 
agencies which serve to restrict the spread of the damaging mistletoe, as it invades 
the seed of the mistletoe soon after pollination. Dowding has described fully the 
stages of growth up to the discharge of the ascospores, and suggests that further 
infection is probably secured by the insects which pollinate the flowers. The 
spores failed to germinate in artificial cultures, except in a decoction of Arceu- 
ihohium. Full details are given of the various cultures of the fungus. 

A. L. S. 

Disease of Cotton. — ^John Ehrlich and Frederick A. Wolf (‘‘Areolate 
Mildew of Cotton,” Phytopa;thology, 1932, 22, 229-40, 4 text-figs.). The mildew of 
cotton is said to occur wherever the plant is cultivated, but the actual losses are 
slight, except on rare occasions and in limited localities. The disease has been 
given various names, but areolate mildew ” has been the most appropriate. It * 
has been found in both the Eastern and Western Continents. It &st attacks the 
leaves, which are -soon covered with conidiophores and conidia. Experimental 
research has shown that there are three stages in the life history — ^the conidial 
stage known as Ramularia areola and also as O&rcospore&a Oossypii ; a later 
autumn stage, termed by the authors the Status spermatiferm, shows spots densely 
covered with spermogonia ” ; finally, the perfect fruiting stage, Mycosphcsrella 
areola n.sp., which appears in the spring on decaying leaves. The interconnection 
of these stages has been proved by cultures, though the evidence is not so strong 
as to connect the conidial stage with the Mycosphcsrella, that stage being found 
only sparingly. It was, however, proved that isolations from conidia and from 
ascospores produced colonies of similar appearance. The perfect stage has not 
previously been described. A, L. S. 

Disease of Figs. — ^H. U. Hansen and A. E. Davey (“ Transmission of Smut 
and Molds in Figs,” Phytopathology, 1932, 22, 247-52). Growers of figs have been 
seriously exercised by the development of various fungi — species of Hormodendron, 
Aspergillus, PenicilUum, Aiternaria, etc., a few yeasts and bacteria in the interior 
of the figs. They are carried thither by mites and thrips. The larger insects, 
Carpophilus hemipterm and Drosophila ampdophila, are not carriers of the crypto- 
gamic flora. The authors describe Aspergillus niger as a “ black, dusty type of 
smut,” as termed in the title of the paper. A. L. S. 

Study of Fusarium. — ^L. H. Leonian (" The Pathogenicity and the Vari- 
ability of Fusarium moniliforme from Com,” Agric. Exp. Stat. CoU. Agric. West 
Virginia TJniu. Bull., 1932, 248, 1-16, 6 text-figs.). The research undertaken by 
Leonian was intended to determine the causal agent in root-rot of corn. One of 
the first tests was to inoculate com seedlings by removing the soil, making a 
wound in the plant, and covering the wound with the inoculum — ^rice culture in 
which the fungus was growing luxuriantly. Positive inoculations occurred but 
they were rare, proving that the fungus was only a weak pathogen. Comparatively 
low temperatures it was found were necessary for successful fungal inoculations, 
and it was also proved that pathogenicity occurred in cycles — succerfuHy infecting 
at one time and failing at another. Also the strains were dissociated into many 
forms. One single-spore isolation produced fifty variants which differed not only 



218 


ABSTRACTS AND REVIEWS. 


in their pathogenicity but also in morphological and physiological characters. 
Late planting of the corn to avoid cool, wet soil conditions seemed to be the best 
method of avoiding seedling losses caused by this fungus, as higher temperatures 
kept the pathogen in check and favoured a vigorous growth of the com. 

A. L. S. 

Fusarium Disease of Cotton. — ^A. Fiery (“ Investigations on the Wilt 
Disease of Egyptian Cotton caused by Various Species of Fusarium^^^ Ann, Bot., 
1932, 46, 29-120, 5 text-figs., 2 pis.). A thorough investigation of this Wilt has 
been made. Cotton culture is one of Egypt's most important industries, and it 
was estimated that in the Delta some 10 p.c. of loss was caused by the disease. 
It first appears as a yellowing of the foliage, called “ Mosaic." A number of 
Fusarium species have been isolated from diseased plants — ^three species have been 
determined as direct agents of Wilt disease, Fusarium orthoceraSy F, vasinfectum 
and F, angustum. Special attention was given to culture conditions, more especially 
to moisture and temperature. Attack by fungi occurred at aU temperatures 
between 21-30° 0., and infection was most severe in soil containing water amount- 
ing to 50-60 p.c. of its water-holding capacity. Many questions that arose in 
• the course of the investigation are discussed, such as the presence and influence 
of acidity in the soil, organic salts, etc. The highest degree of attack was at 
pE 7-8-8‘3. A. L. S. 

Kare Plant Diseases. — H. Stirbup, Alex. Smith, J. Eees, and H. 
WoRMALD, Trans. Brit. MycoL Soc., 1932, 16, 308-10). Stirrup records the 
appearance of Sderotia rhizodes Auersw. in England. It occurred on the ground 
in an old meadow in Derbyshire. Though the first appearance in England it is 
widely distributed in Europe, attackh^ meadow grasses. Alex. Smith and 
J. Rees found Uredo FucJmcs growing on cuttings from a propagating house in 
Cardiff. It was first recorded from Guatemala. The origin of the Cardiff specimen 
is unknown. An account of Botrytis dnerea on apple stocks at East Mailing 
Research Station is given by H. Wormald. It attacks fruits and very frequently 
the woody parts of fruit trees or bushes. A. L. S. 

Xsichens. 

British Lichens. — 'W. Watson lichenological Notes VI,” Joum. Bot., 
1932, 70, 67-72). Watson gives valuable notes on British lichens. He has intro- 
duced to British botany the generic name Eypogymnia for the Physodes. group of 
ParmelisB. He has also taken C^raria cJdorophyUa back to the genus J^atysma. 
Zahibruckner has listed that species as Cetraria sciUata. One wants the reasons 
for and against any change in nomenclature. He has also changed Lecidea 
hauschmna to Biatora, a generic title generally regarded as sectional. A new 
species, Lectdea scutdlata, is described. In a further contribution, tom. cit., 96-100, 
a number of rare species are recorded, and numerous biological notes are given. 
The species AUarthonia pateUulcUa, recorded from Ireland, has been found at 
Bolgelly. Arthopyrenia Knightii n.sp. from Birdlip, Gloucester, is described. 

A. L. S. 

New or Rare Lichens. — ^Bouly de Lesdain (“ Notes lich^nologiques 
No. XXV,” BuU. Soc. Bot. France, 1931, 78, 726—31). A series of lichens, either 
species or varieties new to science, from widely different localities in the Eastern 
and Western Hemispheres. The author quotes as a generic designation the term 
Prnm^daria, used by Hue for a section of Lecanora to replace Sgitamaria already 
in existence as a genus of Phanerogams. A. L, S. 
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Northern Lichens. — Bernt Lynge (‘"Lichens Collected on the Norwegian 
Scientific Expedition to Franz Josef Land, 1920,’’ Nr. 38, 1931, 1-31, 1 map, 2 pis.). 
Lynge gives a history of the few lichen collections from Franz Josef Land before 
his visit with a sketch of the land conditions. Those found were largely circum- 
polar species ; he notes, however, a few from extreme east and west localities, 
though he decides that an eastern affinity is the more probable. He has listed 
sixty-nine species of his own collection. The best represented genera are Lecidea, 
Lecanora, and Oetraria. He collected only one Oladonia, C, jpyxidata, though 
others have been reported by previous workers. A. L. S. 

Greenland Lichens. — Lynge and P. F. Scholander (“Lichens from 
North-east Greenland, Collected on the Norwegian Scientific Expeditions in 1929 
and 1930,” 1932, 1-116, 7 pis., 1 map, Oslo, Jacob Dybwads Bokhandel), In the 
Introduction to this comprehensive study B. Lynge gives a historical account of 
the lichens of Greenland, the first records dating back to the Second German Polar 
Expedition, 1870-71. Other workers followed, but none of their works is exhaustive, 
and Lynge considers that there is a very considerable lichen vegetation all round 
the north and north-east coast of Greenland. The special conditions met with in 
the region explored are discussed. There are no bird-cliffs north of the Liverpool 
Coast,” therefore nitrophilous species are rare or lacking, though on the rocks 
where birds rest there is a crowded growth. The universal presence of circum- 
polar lichens is also noted, though in East Greenland the dry climate is a specially 
limiting factor. The systematic part of the Paper presents a record of ninety-one 
different species, but that does not include crustaceous species, and Lynge reckons 
that probably the list of all lichens for Greenland would number about 315 different 
species. Some are new to science, and there are abundant and full notes of 
conditions, forms, etc. A. L. S. 

Swedish Lichens. — Gunnar Nilsson (“ Zur Flechtenflora von ingerman- 
land,” Arkw Bot,, 1931, 24, n. 3, 1-122). Nilsson introduces his work on 
the lichens of the Province Ingermanland by a survey of the region which has a 
considerable sea-coast. The interior is of river valleys and hills up to 600 m. high 
or more. He discusses the geological formations, the climate, and the rainfall, as 
well as the duration of winter with its covering snow ; the woods are largely com- 
posed of pines. Previous work in the region is related, and then the author gives 
an account of his own journeys in search of lichen vegetation. He presents a 
geographical arrangement, including a short list of eastern species and of coast 
species. The list, which includes all those already recorded, numbers 480 specie, 
of these 129 are new for the province, some of them new to science. A. L. S. 

Study of Lecanora subfusca.— A. H. Magnusson C Beitrage zur Systematik 
der Flechtengruppe Lecanora subfusca” Gotehorgs Bot, Trddgdrd, 1932, 7, 65-87). 
Magnusson describes twenty-three species nearly related to Lecanora subfusca. 
He distinguishes them mainly on microscopic characters. He emphasizes par- 
ticularly the occurrence and position of minute crystals within the thallus, and also 
the nature of the epithecium, the occurrence and character of the crystals and 
granules on it, and also the presence of colouring-matter in the Apothecium. 
He has replaced the Linnean species L. subfusca by Z. s^fusecUa with a new 
diagnosis. A. L. S. 

Moor-Licheus. — ^I. Passio (“ Pohjois Satakunnen soiden Jakalista. (Ueber 
die Flechten der Moore in Nord-Satakunta),” Ann, Soc, Zod^ Bc4, Fenn, Yanamo, 
1931, 15, 135-51). Finnish with Geman Summary. The writer describes the 
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difierent types of moor explored by bim in West Finland. He states that liciens 
were most abundant in ‘‘ Copse-Moors ” : of tbe forty moorland species twenty-six 
were definitely found there. Many of them are Oladonia spp., such as 0. alpestris^ 

O. mngiferina, etc., and lend a grey tinge to the vegetation. On the high moors 
lichens are less abundant, Cladonia alpesiris being comparatively rare. It is also 
a factor in the matter of distribution that lichens are more abundant on Cdluna 
moors, and, after the ground is cleared, lichens play a large part in renewing 
vegetation, Biaiora granulosa, a quick-growing lichen, being one of the first to take 
possession of the ground. Species of the Cladina section of Cladonia are slow to 
appear, but other Cladoniw, 0. vacillaris, C^ fimbriata, etc., are well represented. 

A. L. S. 

Study of Cladonia. — ^Fbau Kusan Ueber die angebliche Cladonia fgmo- 
dada (Gaudich.) Nyl. in Jugoslawien, mit besonderer Berlicksichtigung der naheste- 
henden Foimen, ’ ' Hedwigia, 1 932, 72, 42-54) . Frau Kusan gives a reasoned account 
of the Cladini section of Cladonia. She allows specific value to Cladonia ^cno- 
dada, easily recognized by the almost transparent whiteness of the plant, but of 
several other species, C. ienius, C. mitis, and C. impexa, she suggests that they are 
merely varieties of C. sylmtica. In proof of that she points out that there is no 
sufficient morphological or geographical distinction of these plants, the specific 
character alleged being chemical, or showing some difference in the orientation of 
the upper branchlets. A full account is given of each of these so-called species. 
The species impexa she looks upon as rather a collective variety of varying forms, 
placing under it ff. laxinscula, condemata, spumosa, and porterdosa. All these have 
been placed by certain writers as species. A. L. S. 

American Cladoniae.— -C. A. Robbins and S. F. Blake (“ Cladonia in the 
District of Columbia and Vicinity,” Rhodora, 1931, 33, 145-59, 3 pis.). An accoxmt 
is given of the general appearance of CladonicB with explanations of the terms 
more generally used in descriptions. There are enumerated thirty-six species : 
twenty-three of these without restriction in habitat. Some were found only on 
the coastal plane and were rare, and several are true American species. A key has 
been provided which is comprehensive and descriptive, and the plates figure all 
or nearly all of the species listed. A. L. S. 

Rare Alpine Lichens. — ^Ed. Fbey C Pormelia centrifuga (L.) Ach. und 

P. incuTva (Pers.) Fries, in deh Alpen,” MUt. Naturf. Gesellsch. Bern, 1930, Ixv-vi). 
Both species, as stated by Frey, belong to the circumpolar lichen group and rarely 
occur in more southern climes, but were found in the Alps at an altitude of 1900- 
2(XK) m. The writer compares them with phanerogams of similar distribution, and 
he discusses the probability of their being relics of the glacial period. 

A. L. S. 

Study of Gyrophorae. — M. Choisy (“ La classification des Gyrophoraces,” 
Pttfl. Boc. Roy. Belgique, 1931, 64, 119-23, 4 text-figs.). Choisy considers imsatis- 
factory the classification of Gyrophorce which has ranked them alongside of 
Leeideacese on the basis of a somewhat similar apothecial development. In many 
of the species the surface of the apothecial disc is gyrose owing to a broken succes- 
sion of the fertile tissue. Some are without the gyrose sterile lines though agreeing 
otherwise with the general characters. He distinguishes them in groups as 
apothecia that are agyrose, umbonate, lacerate-gyrose, or Bothidea-Yike \ the 
latter type of fruit-formation occurring in Gr. torrefacta and, according to Choisy^s 
research and deductions, consisting of a stroma with perithecia-like fructifications. 
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He finds, however, a common measure of agreement in the pycnidia which are 
characterized by arthrosterigmata. Choisy therefore places them as an inter- 
mediary group between Pyrenolichenes near to Dermatocarpon and the Disco- 
mycetous lichens, also with arthrosterigmata such as occur in Parmelia, Physcia^ 
and others. A. L. S. 

Study of leprose Thallus. — ^E. Bachmann (“ Her leprose Thallus einiger 
Krustenflechten,’’ Arch.f. Protistenk., 1931, 74, 262-96, 40 text-figs.}. Bachmann 
begins his study by describing the association of hyphse and gonidia in two species 
of Lepraria^ L, latehrarmn and Z. cMorina, in both of which he finds that the 
hyphae predominate, the algae being mostly in small, isolated groups unrelated to 
hyphae ; solitary gonidia, however, are here and there clasped by the hyphae. He 
then proceeds to the examination of Lecidea uliginosa and allied species. He has 
found that the hj^hae of these live on plant remains before they associate with the 
algae and form distinct goniocysts— -definite groups of gonidia surrounded by 
brownish hypha and taking various forms. In further stages there may be a 
sparse gonidial zone. Bachmann then describes the thallus creeping over masses 
of CyanophycesB and sending down rootlike hyphse into these masses. He points 
out finally that this type of thallus differs from the sorediate thallus in that the 
latter does not form goniocysts. He relates these forms of growth to the goniocysts 
oiM<^iola. A. L. S. 

Lichen Cephalodia. — ^Albert Kaule (‘‘Die Cephalodien der Flechten,’®' 
Flora, 1931, 126, 1-44, 16 text-figs.). The author has revised the whole question 
of Cephalodia formation. He gives a historical account of these bodies and 
of the views held by different writers ; he then describes the different types of 
cephalodia and their development. He comes to the conclusion that they are 
gall formations. He gives special attention to the cephalodia of Loharia, especially 
to the so-called Dendriscocaulon found on L. amplissirm; at first the bodies 
associated with a blue-green alga are endotrophic, finally they burst through the 
upper cortex and form the well-known dark branching structures. Other oepha- 
lodia of Loharia are developed near the upper surface of the thallus. In L. pvlmo- 
naria the earliest stage observed was a group of blue-green algse just within the 
upper cortex. The green gonidia were pushed aside, and were destroyed by the 
advancing cephalodium. Hyphae from the plane of origin branch and gradually 
form a thick mantle round it. As to Siereocaulon, on the growing branches are 
to be found groups of green and blue-green algae which are enveloped by hyphae 
growing out from the podetia, as are also the groups of green gonidia that form 
the phyllocladia. A long list of the literature on the subject is given. A. L. S. 

Lichen Acids. — B r. ScHtirT (“ Plechtenstoffe in Cladonien (11.), ’’ AhhanM^ 
NcUurw. Verein zu Bremen, 1931, 28, 183-92). Schiitt has selected three species, 
of Cladonim for re-examination, all of which contain acids of the fat series. In. 
Cladonia temds he verified the findings of Hesse — d-Usnin acid and fumarproto- 
cetrar acid. CL polydofityla contains sealing-wax yellow crystalline acids, termed 
polydactylin acid, and polydactyl acid, which have different formulss and react 
differently in solutions. The third of the series, Ol. degm&ram, contains a neutral 
substance, degenerantin, and two acids soluble in aoeton, one of which is identical 
with the already known degmerarhs acid, the second with fumarprotocetrar acid 
previously found in several Oladonim. A. L. S. 

Goccomyxa gottidia. — Otto Jaao Morphologische und physiologische 
Untersuchungen uber die zur gattung Goccomyxa gehorenden Mechtengonidien,"^ 
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VerK Schweiz. Nat. Ges., 1931, 112, 331-32). Cliodat in 1913 tad determined 
Coccomyxa as the gonidal alga in Solorina saccata and B. crocea ; Jaag has found 
the same alga in two other species, S. bisfora and S. octos^oray and he has deter- 
mined the gonidia of Peltigera aphthosa and P. vemsa to be also species of Cocco- 
myxa. The same algal gonidinm has been determined in IcmadopMla encetorum. 
Cultures were made of these gonidia, as also of a free-living Coccomyxa which 
proved to be identical with the Coccomyxa of Solorina saccata. It was further 
observed that these algae were polymorphic : in cultures they were invariably of 
thinner form than in nature, a character distinctive in purely mineral media, but 
still more so after an addition of glucose. The addition of pepton gave the same 
results, though if these substances were jointly added, the growth was seriously 
affected. In nature, in the poorest conditions, Solonhce possess gonidia which are 
well able to assimilate carbonic acid gas from the atmosphere, while, in the same 
conditions, cultured Cladonia gonidia when exposed are scarcely able to do so. 
Gonidia of Parmelice pass easily to a saprophytic condition on culture media. 

A. L. S. 

Epiph 3 ^es on Lichens. — Kubt Gebbeb (“ Die epiphytische Verbreitung von 
Flechtenparasiten,’’ Archiv. f. Protistenkunde, 1931, 74, 471-89, 20 text-figs.). 
Gerber has directed his attention specially to those fungus-parasites that spread 
as epiphytes over the surface of the lichen thallus, but do not enter into symbrolic 
relationship with the gonidia either as parasites or as parasymbionts. He gives, 
as a first example, an epiphyte or Parmdia omphahdeSy limited to a few hyphse 
on the surface : the end cells are slightly larger than the others, perhaps indicating 
the formation of ‘‘ gemmae.” A more advanced stage is depicted in a parasite on 
Lecanora {Placodium) alphoplaca. In that case there is a massing of the fungal 
cells again, indicating a beginning of fructification. More advanced was a fungus 
on Parmelia mcausia where a pycnidium was formed with spore formation. Gerber 
has described the fungus as Phoma arachnoidea n.sp. So far as observed this 
fungus is purely an epiphyte, but the underlying thallus is hard and broken and 
that may signify some penetration by the fungal hj^hse. The final example, also 
on Parmelia encausta, is Idhertidla ^scurwr n.sp. which spreads over the surface 
of the lichen and forms numerous pycnidia. A fungus on TJsnea Psevdophacidium 
n.sp. is also fully described. It presents a clear case of parasymbiosis rather than 
parasitism ; the penetrating hyphse that mix with the lichen hyphse are of larger 
build, and create no disturbance of the gonidia. The new species, the last with 
perithecia as well as pycnidia, are fully described. A, L. S. 


Mycetozoa. 

Japanese Mycetozoa. — ^Yoshikadetj Emoto (“ Die Myxomyceten der Siid- 
mandschurei,” Bot. Mag. Tokyo, 1931, 45, 229-34, 3 text-figs.). The Myxetozoon 
flora of the above region has not been hitherto investigated. Emoto now publishes 
eighteen species belonging to eleven genera. One species, Physamm puniceum, is 
determined by him as new to science ; it is distinguished by the pale pink colour 
of the sporangia, the fine capillitum, and the somewhat large spores. A. L. S. 

New Mycetozoa. — ^Yoshikadzu Emoto (“ TJeber einige Myxomyceten,” tom. 
city 551-54, 1 pi., German and Japanese). Emoto describes Physarum nasuense 
n.sp. that grew on moss of a tree, Oomits controversa. A further note is published 
on Clastoderma Bdmyianum var. supporting the previous description ; 
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also a note on Eemitrichia imperialis wMch lias been found again in better con- 
ditions, and the plasmodium of which has now been definitely determined as 
milk-white. A. L. S. 

Bacteria of Mycetozoa. — ^Alsushi Watanabe (“ Uber die Bedeutung der 
Nahrbakterien fiir die Entwicklung der Myxomjceten-Plasmodien/’ Bot. Mag. 
Bot. Soc. Jafan^ 1932, 46, 247-55, 1 text-filg.). The presence of bacteria in the 
plasmodium of Myxomycetes has long been known. Watanabe has made a study 
of the alliance by means of cultures. He explains the difficulties to be overcome, 
and gives details of the association of seventeen Myxomycetes with sixteen Bacteria 
species. The Myxomycetes studied varied in their relation to certain Bacteria, 
and a list is given of the species in order of preference. A further list is given of 
Myxomycetes in their order of preference for Bacteria. As a result it was foimd 
that most Myxomycetes showed a preference for Bacterium Zopfii, and it was 
definitely proved that Didymium nigri^es var. xanthopus Lister reached its highest 
development when Bacteria were present. A. L. S. 

Colours of Mycetozoa. — ^Th. Solacolu (“ Sur les mati^res colorantes de 
quelques Myxomycetes,” Le Botaniste, 1932, 24, 107-37, 2 pis.). The author 
reports the results of his chemical studies of colour in twenty-six species. He gives 
first a historical study of the investigation of the pigments. He finds that all the 
species are monochrome as regards their pigments, and that frequently from a 
white plasmodium are developed sporangia of yellow, red, brown, or black colours. 
In conclusion he states that, in general, the pigments are ail soluble in sulphuric 
acid without much noticeable change of colour; with alkalies they give a red- 
purple or brownish-red reaction. All of these colours persist without change in 
air or light, and on sublimation they form crystals. They are all of anthracene 
character similar to colours of fungi and lichens. He argues from the result of 
his researches that there is a close bond between the Mycetozoa and fungi and 
lichens. Also he notes that anthracene pigments are associated with the vegetable 
world, and that their presence in animals is highly problematic. A, L. S* 
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Technical Instrument Bulletin. — ^Edited by A. G. Frewtn. Vol. 4, No, 1, 
March, 1932. 16 pp., 13 figs. Published gratis by the Emil Busch Optical 
Co., Ltd., Diamond House, Hatton Garden, London, E.C.l. 

The Microscope. — ^By Simon Henry Gaoe. .Ultra-Violet Edition {15th). 1932. 
viii + 589 pp., 291 text-figs. Published by the Comstock Publishing 
Company, Ithaca, New York, U.S.A. Price $4,00. 

The Invertebrata . — k Manual for the Use of Students. — ^By L, A. Borradailb 
and F. A. Potts ; with chapters by L. E. S. Eastham and J. T. Saunbers. 
1932. xiv + 645 pp., 458 text-figs. Published by the Cambridge University 
Press, Fetter Lane, London. Price 255. net. 

Principles of Soil Microbiology. — ^By Set*man A. Waksman. 2nd Edition, 
1931. xxviii -f 894 pp., 15 plates, 83 text-figs. Published by Baillibre, 
Tindall & Cox, 7 & 8, Henrietta Street, Govent Garden, London, W,C.2. 
Price 525. 6d. net. 
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Leitfaden der mikroskopisch-anatomischen Untersuchang pathologischer 
Objekte, des Blutes and des Zentralnervensystems. — By Dr. G. C. 
VAN Walsem. 1932. 85 pp., 48 text>figs. Published by Verlag S. Hirzel, 
Konigstrasse 2, Leipzig, Germany. Price RM.4. 

Faune de France, Vol. 23. Dipteres Chironomidae IV. — (Orthooladiinae, 
Corynoneurinse, Glunioninse, Diamesin8e).~-By M. Goetghebuer. 1932. 
204 pp., 315 text-figs. Published by Paul Lechevalier, 12, Eue de Tournon, 
Paris ("n®). Price 45 fr. 

. Watson’s Microscope Record. — ^No. 26. May, 1932. 24 pp., 21 figs. Pub- 
lished gratis by W, Watson & Sons, Ltd., 313, High Holborn, London, 
W.C.l. 

Sulphur Bacteria. A Monograph. — ^By David Ellis, D.Sc. 1932. ix + 261 
pp., 66 figs. Published by Longmans, Green & Co., Ltd., 39, Paternoster 
Row, London, E.C.4. Price 21s- net. ^ 

The sulphur bacteria form an interesting group of organisms, the cells of which 
contain globules of sulphur. They are widely distributed and play an important 
role in what may be termed the sulphur cycle in Nature, restoring to the soil in 
the form of sulphates much of the sulphur evolved from the putrefaction and 
decomposition of the dead remains of the higher animals and plants. The litera- 
ture on the subject is very scattered and the author has sought to summarize it 
and make it available to English readers. Metabolism and artificial cultivation 
are first considered, and then the principles of classification. The various classi- 
fications that have been proposed are outlined, and the author then gives one of 
his own, and describes the various species. The concluding chapters deal with 
cell-structure, irritability and chemiotactic phenomena, ciliary movement, and 
the colouring-matter of the chromogenic forms. The final pages contain a full 
bibliography and indices. The author is to be congratulated on the completion 
of this Monograph, which forms a standard book on the subject. It is well 
produced and fully illustrated. R. T. H. 

Das Mikroskop und seine Anwendung. — ^By Dr. Hebmann Hager, Ph.D. 
14th Edition, 1932. Edited by Dr. Friedrich Tobler. 368 pp., 478 text- 
figs. Published by Julius Springer, Linkstrasse 23-24, Berlin, W.9, 
Germany. Price RM.16.50. 

From either a theoretical or practical point of view this work on the microscope 
cannot be described as a comprehensive survey, as the instrumental part occupies 
only about a quarter of the subject-matter. The book opens with a concise section 
on microscopic optics. This is followed by sections dealing with the construction 
of the microscope and accessory parts, together with various forms of illuminators. 
The authors have confined themselves to describing the latest German models. 
The monocular microscope and binocular, comparison, and double oculars are 
adequately dealt with. Special attention is paid to the more recent forms of 
illuminators for use with opaque objects. There is also a brief account of the 
polarization microscope and of photomicrographic apparatus, whilst a section is 
devoted to the preparation of objects. Special mention may be made of the 
illustrations and diagrams, the latter being particularly instructive. The remainder, 
and by far the larger portion of the book, is concerned with objects selected from 
the animal and vegetable kingdoms. Here also a high standard has been attained 
in illustrating the subject-matter. J. S. 
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Elementary Textile Microscopy. — ^By John H. Sxinkle, S.B. With a Fore- 
word by Louis A. Olnby, D.Sc. 1930. 144 pp,, 95 text-figs. Published 
by the Howes Publishing Company, 440, Fourth Avenue, Hew York, 
U,S.A. Price $3.00. 

The study of the microscopical structure of textiles, both the raw materials 
and the finished products, is becoming increasingly important. Perhaps in no 
other branch of industry is the microscope used so extensively, and in the study 
of textile fibres considerable skill and the use of the higher powers is called for. 
Imperfection in material is often only detectable by microscopy, and it is evident 
that a perfect finished product can only be produced if such imperfections are 
recognized at the earliest stage of manufacture. This book is intended not only 
^or the student, but for all those who are really interested in textile work in all 
^its implications. It is elementary in character, but covers enough ground to 
provide a sound basis for further investigation. The portion devoted to the 
microscope and its manipulation is clear enough to indicate principles and methods 
to a beginner. In some cases hardly enough is said, but a reader will realize that 
reference to other more exhaustive treatises is advisable if serious study is intended. 
That portioh dealing with the examination of fibres and their preparation as 
microscopic objects is good ; obviously the writer is dealing with the subject from 
his own experience. The book concludes with a series of exercises or laboratory 
experimmts. These are well selected ; the student will leam much from them. 
The imprei^ion throughout is that this is a good elementary treatise ; its limita- 
tions and imperfections arise almost entirely from the author's attempt to cover 
so much ground within the compass of such a small book. J. E. B. 

Practical Microscopy, — ^By L. 0. Mabtin, D.Sc., and B. K. Johnson, F.E-.M.S. 
1931. 116 pp., 88 figs., 10 plates. Published by Blackie & Son, Ltd,, 
50, Old Bailey, London, E.G.4. Price 3s. 6d. net. 

This little work is a brief summary in thirteen chapters of modem procedure in 
practical microscopy, and is written with a view to giving the reader a better 
understanding of the instrument and its components, assuming that he has some 
practical knowledge and experience, and to enable him to apply in practice current 
technique in the setting up and manipulation of the instrument. 

The first chapter is devoted to magnification and micrometric measurements, 
and in subsequent chapters the stand and mechanical parts, the optical elements, 
and methods of illumination are briefly dealt with. A useful chapter on the 
preparation and mounting of specimens is also included, while the concluding 
chapters deal with the interpretation of the microscopic image and ultra-microscopy. 
A useful index is added. 

It may be doubted whether the efiort to compress iuto little more than a hundred 
small pages the whole subject of practical microscopy, including ultra-microscopy, 
is practicable, but the authors are to be congratulated upon their endeavour. 

Microscopic Determination of the Ore Minerals. — ^By M. K Short. 1931. 
vii + 204 pp,, 11 plates, 16 text-figs. Published by United States Geo- 
logical Survey, as Bulletin 825. Md by Superintendent of Documents, 
Washington, D.C., U.S.A. Price 60 cents. 

This book presents a collection of the latest available data on microscopic 
methods as applied to ore-mineral deteamination, boUi in polished sections by 
reflected light, and in microolmmical treatoent of powders by transmitted light. 
The book is not an exhaustive treatise on either polished section studies or micro- 
chemistry, bnt confines itself strictly to the field indicated by its title. 

15 
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The first lialf of the book is devoted to the study of polished sections of ores. 
Part I treats of preparation and mounting of specimens, reviewing in some 
detail the technique of procedure at several institutions. The section on photo- 
nodcrography is brief but excellent, and is well illustrated. 

Part II, entitled “Physical Properties,” deals with the actual microscopic 
examination of polished ores. Special researches in colour, hardness, and electrical 
conductivity are reviewed. Detailed attention is given to the examination of 
opaque minerals in polarised light. Apparatus for these determinations is 
adequately illustrated. 

Part III deals with etch reactions on the polished surfaces, and presents detailed 
determinative tables based on physical characteristics and etching tests. 

Part IV, constituting about the second half of the book, deals with micro- 
chemical methods for the detection of the elements present in the ore minerals. 
The apparatus and procedure are described briefly but clearly, and well illustrated. 
The colour-plates, showing precipitated compounds of copper, cobalt, antimony, 
lead, silver, and gold, as formed under the microscope, are of exceptional quality. 
Teste are given ^so for compounds of the common metals, zinc, nickel, iron, tin, 
mercury, and manganese, and for the semi-metals arsenic, bismuth, tellurium, and 
selenium. The non-metallic elements, except sulphur, are not considered. 

The author has exercised great discrimination in the selection of earlier published 
material. Apparently he has taken nothing for granted, but has included only 
those tests whose usefulness he has proved. A selected list of seventeen liquid 
and twelve solid reagents includes all substances necessary for making the micro- 
chemical tests ; eight other liquids are used for etohing the polished sections. 

Within its limited field, the reviewer considers tids Bulletin to be the best 
book that has appeared in English. The critical care that the author has given 
to every phase of his subject is so pleasing that one wishes that the scope of the 
treatment had been more extensive. S. B. T. 

The Microscopic Characters of Artificial Solid Substances or Artificial 
Minerals. — By A. N. Winchell. With a chapter on the Universal Stage, 
by E. C. Emmons. 2nd Edition, 1931. xvii + ^3 pp-j 311 text-figs. 
Published by John Wiley & Sons, Inc., New York ; and Chapman & Hall, 
Ltd., 11, Henrietta Street, Covent Garden, London, W.C.2. Price 31s. net. 

The first edition was published in 1927 as No. 4 of the University of Wisconsin 
Studies in Science. In Hiis, the second edition, the author has added some useful 
information from his “ Elements of Optical Mineralogy,” Part I, thus making the 
work more complete, especially as Professor Emmons has also added a chapter on 
his modification of EedorofiE’s universal stage. 

The book is divided into three parts. Part I, consisting of eight chapters, 
treats of the principles and methods of optical mineralogy. Part II consists of 
eleven chapters, and describes the properties of artificial inorganic solids and 
minerals. This has been revised and brought up to date. The subject-matter of 
this portion of the book has been compOed for the most part from published 
' information. The density and refractive indices are given for each substance, the 
latter being given for C, D, and E lines, or, in some cases, for lithium, sodium, and 
thallium light. This enables the microscopist to take advantage of the double- 
variation method in his determinations. For many of the substances mentioned 
the author has given other useful information, vsuch as further optical properties, 
influence of impurities on refractive indices, crystal system, chemical properties, 
and method of preparation. In some cases the influence of change in composition 
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on the optical properties is illustrated by a graph. This portion of the book closes 
with twelve pages devoted to the optical properties of the siliceous glasses, and 
includes a few types of natural glasses. Part III forms a supplement to informa- 
tion given in Part II. In this portion the substances are listed in two tables. 
Table I contains the isotropic and Table H the anisotropic substances. In each 
table the arrangement is that of increasiag refractive index for sodium light. The 
second column gives dispersion, the third chemical formulae, followed by crystal 
system, clearage, etc. The last column gives the page in Part II where further 
information is available. 

An index to the whole book is provided. This work should prove useful to 
those who, like the reviewer, are engaged on the examination of materials which 
have been iatentionally subjected to high temperatures. The binding is strong, 
and the paper and printing good, so that there is no danger of pages coming adrift 
due to constant use. W. H. 

Vision and Colour Vision. — ^By E. A. Hottstoitn, M.A., D.Sc. 19S2. vii + 
2S8 pp,, 102 text-figs. Published by Longmans, Green & Co., Ltd., 39, 
Paternoster Eow, London, E.C.4. Price 155. net. 

Tbe subject is fareated in a masterly manner, giving the facts ascertained and 
theories advanced from the time of Newton and Young. 

, .<33ie auriior discusses the work of others up to date, and modestly indicates 
research^. 

It is improbable that this intricate subject will be elucidated without further 
,; faowIedge^ as to the precise nature of light and the physical characteristics of 
sebsation. It can only be taken as a stepping-stone towards the ultimate solution 
of the problems. For instance, the suggested explanation of the acuity of vision 
does not appear to give as high a degree of resolution as is found in practice, unless 
the size of the rods and cones, as generally stated, is incorrect. The mathematical 
objection to the Young-Helmholtz theory of colour perception exhibits an 
interesting method of dealing with a hypothesis by means of abstract principles. 

Perusal of the book suggests to the microscopist that improved technique in 
cutting thinner sections of the retina and in new methods of staining might 
contribute to the data required by the investigator. 

Lehrbuch der Mikrophotographie imd Mikroprojektion. — ^By Dr. med. 
Kubt Laxjbenheimee, 2nd Edition, 1931. xii + 272 pp., 187 text-figs., 
and 8 tables of photomicrographs. Published by Urban & Schwarzenberg, 
Berlin. Price EM.18. 

A very complete book dealing with the subject of ‘‘ photomicrography,” the 
term universally applied in England to the photography of microsoopie objects. 
There are few references to anything but German apparatus, most of the illus- 
trations being taken from Leitz or ^iss catalogues. There is much justification 
for this, as it must be admitted that English manufacturers have not given 
adequate attention to such appliances. Each part of the microscope, both optical 
and mechanical, is fully described, and sufficient is presented of the theoretical 
aspect to make the book of value to those interested. The drawings and diagrams 
of optical paths are particularly good, thus helping to a clear presentation of a 
subject that is often difficult to practical microscopists. On the subject of 
illumination all modem appliances are described adequately, together with methods 
of use. An extensive bibliography is appended, and the illustrations at the end 
of the book are of very high qualily. As example of photo-reproduction they 
could hardly be excelled. J. E. B. 
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AN OEDINAEY MEETING 

OF THE Society was held m the H a stings Hall, Beitish Medical Association 
House, Tavistock Square, London, W.C.l, on Wednesday, March 16th, 
1932, AT 5.30 E.M., Me. Conead Beck, C.B.E., President, in the Chair, 

The Minutes of the preceding Meeting were read, confirmed, and signed bj 
the President. 

New Fellow, — The following candidate was balloted for and duly elected an 
Ordinary Fellow of the Society : — 

Harold Keith Box, Ph.D., Toronto. 


Nominatioa Certificates in favour of the following candidates were read 
for the first time, and directed to be suspended in the Eooms of the Society in the 
usual manner: — 

John Lewis Bremer, M.D., Boston. 

Frederic Thomas Lewis, A,M., M.D., Boston. 

Paul K. Losch, D.D.S., Boston. 

Harold Lorraine Weatherford, M.A., Ph.D., Boston. 


The Death was reported of : — 

F. C. Dumat. Elected 1910. 

A vote of condolence with the relatives was passed. 


Donations were reported from 

Messrs, liongman^ Green & Co., Ltd. — 

“ Sulphur Bacteria. A Monograph.” By David Ellis. 

Prof. A. Gandolfi Homyold, F.E.M.S.— 

4 Zeiss compensating eyepieces, x2, x6, X8, Xl2. 

5 Zeiss apochromatic objectives, 16 mm., 8 mm., 4 mm., 2 mm,, 1-5 mm. 

Mr. S. C. Akehurst, F.E.M,S.— 

Micro slide of Endorim degans (forma globosa). 

Dr. Syed Hedayetullah, F.E.M.S.^ — 

Ten pounds. 

Totes of thanks were accorded to the donors. 
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Signing the Roll. — ^The following gentlemen present, having subscribed their 
signatures to the Roll of Fellowship, were received by the President and admitted 
as Fellows of the Socitey : — 

Mr. Thomas S. Beardsmore. 

Mr. N. Ingram Hendey. 

Mr. A. E. Clarence Smith. 


Papers. — The following communications were read and discussed ; — > 

Dr. Wilfrid MarshaU, M.A., B.Sc., M.D.— 

‘‘ The Influence of Refractive Index on Mounting Media.’* 

{Communicated hy Mr, TF. E. Watson Baker, F.R,M,S.) 

Mr. Thomas S. Beardsmore, F.R.M.S. — 

“ The Lines of Fracture in SurireUa gemma, with Observations on 
Substage Illumination.” 

Votes of thanks were accorded to the authors of the foregoing communications, 
and to Mr. W. E. Watson Baker. 


Annoimcement,— -The President announced that the Biological Section would 
meet in the Pillar Room on Wednesday, April 6th, 1932, at 6 p.m. 


The proceedings then terminated. 


AN ORDINARY MEETING 

OP THE Society was held in the Hastings Hall, British Medical Association 
House, Tavistock Square, London, W.G.l, on Wednesday, April 20th, 
1932, AT i P.M., Mr. Conrad Beck, C.B.E., PREsroE^irT, in the Chair. 

The Minutes of the preceding Meeting were read, confirmed, and signed by 
the President. 

Nomination Certificate in favour of the following candidate was read for 
the first time, and directed to be suspended in the Rooms of the Society in the 
usual manner : — 

Otto Langer, Dorking. 


Donations were reported from :■ — 

Messrs. Longmans, Green k Co., Ltd.— 

Vision and Colour Vision.” By R. A. Houstoun. 

Messrs. Comstock Publishing Company — 

‘‘ The Microscope.” Ultra-Violet Edition (15th). By S, H. Gage* 

Votes of thanks were accorded to the donors. 
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Exhibits, — ^The following gentlemen exMbited specimens in connection with 
theii contributions to the ensuing Discussion Mr. J. E, Barnard, Dr. S, P. 
Bedson, Capt. S. E. Douglas, Dr. W. J. Elford, Dr. G. M. Eindlay, Prof. E. Hindle, 
Dr. C. C. Hurst, Mr. B. K. Johnson, and Prof. J. C. 6. Ledingham. 


DISCUSSION ON THE MICEOSCOPY OP THE PILTEEABLE VIEUSES. 

Mb. CONEAD beck, C.B.E., P.E,M.S. — ^We are here to-night to discuss the 
Microscopy of the Filterable Viruses. 

The latest development of microscopy depends for its success on the use of 
dark-ground illumination and the use of ultra-violet light. 

In opening the discussion, I will call your attention to the danger of assuming 
that what is seen under the microscope is a correct representation of the object 
being examined. No optical instrument forms an image that is a perfect repre- 
sentation of the object. Errors in the design- and construction, errors due to bad 
illumination and technique may be overcome, but errors due to the diffraction of 
light cannot be overcome, however perfect tlie instrument. They can only be 
modified, and it is necessary to investigate this error due to diffraction if one is 
to interpret correctly the images seen or photographed by the high-power micro- 
scope or to appreciate the advantage gained by the use of ultra-violet light. 

The errors produced by diffraction are very small, so that when examining 
objects through field-glasses and small telescopes, or when photographing with 
orinary cameras where the images are not highly magnified, the errors are 
imperceptible and the images may be taken as correct representations ; but the 
high-power microkope is striving to obtain the highest magnification obtainable, 
and the diffraction error is not only perceptible but entirely destroys the clearness 
of the image if the magnification is increased beyond a certain limit. 

If any nricroscopist will provide himself with a piece of silvered glass he will 
find that if illuminated with a powerful light from a substage condenser and 
examined with an object-glass, it has a large number of fine holes which will show 
as bright specks on a dik field — ^some are so small that they show as specks 
without any apparent size or shape. They are so small that they may for practical 
purposes be considered as mathematical points. Now introduce an iris diaphragni 
behind the object-glass. When the iris is shut down and reduced in size, the 
numerical aperture of the object-glass is reduced and the images of these points 
will appear as small circular discs surrounded by one or two faint rings of light. 
When the aperture is further reduced in size, the circular discs will become larger, 
and if the silver plate be removed and an ordinary object inserted in its place, all 
j^orts of the object will be fuzzy and indistinct — specks of dust in the object appear 
as circnlar di^, lines in the object (which are, in fact, rows of points touching each 
other) appear as rows of overlapping discs, and form a band. Every piece of 
structure will also be composed of a mass of overlapping discs and small objects 
so close together that their discs in the image overlap to a considerable extent 
and will not be seen as separate elements. Every image seen under such conditions 
will be larger than the object it depicts by the diameter of this diffraction disc. 
When fine measurements of microscopic objects are made it must be ascertained 
what is the diameter of that diffraction disc of a point, and that amount must be 
denoted from the measured size of the image. The size of this diffraction disc 
becom^ the deciding factor which determines the size of objects and the fineness 
of detail that can be seen with any optical instrument. In most instruments it is 



PROOEEBINaS OP THE SOCIETY. 


231 


so small that it appears to be a point, its presence does not interfere with the 
apparent sharpness of the image. It is, however, a defect that is always present, 
though generally imperceptible. The size varies with the aperture of the lens 
compared with the magnification of the image. The experiment described shows 
how reducing the aperture of a microscopic object-glass with an iris diaphragm 
increases the size of the disc. With the same object-glass, increasing the magnifying 
power by a higher eyepiece also increases the size of the disc, and to reduce the 
size of this disc to a size that will not interfere with the sharpness of the image 
when the magnification has been increased, the numerical aperture of the object- 
glass must be, increased by opening the iris diaphragm. 

Thus, every object-glass must have a higher numerical aperture as the power 
goes up — each power object-glass should have a numerical aperture of such a size 
that the size of the diffraction disc is imperceptible. This is done with all powers 
up to -^2 inch, but there is a limit to the numerical aperture obtainable and there- 
fore to the magnification that can be used with advantage, and that forms a limit 
to what can be clearly seen with the microscope. For objects which are not 
immersed in fluid or a mounting medium, the highest possible numerical aperture 
is 1 N.A. — ^for objects mounted in an aqueous solution, 1-33 KA. 

If, however, a further experiment is made with the difiraction discs before 
mentioned, the iris diaphragm being cut down to show a fairly large difiraction 
disc, a red screen, such as Wratten’s filter, placed in front of the iiluminant, will 
show a diffraction disc nearly double the size of that shown if a blue filter is used. 
That is to say, the size of the difiraction disc is dependent not only on the numerical 
aperture, but also on the wave-lei^h of the light used as an iiluminant. 

The ultra-violet light employed in Mr. Barnard’s ultra-violet microscope is 
about half the wave-length of blue-green visible light and therefore produces 
difiraction discs half the size obtainable with the ordinary microscope. It is 
equivalent to doubling the numerical aperture, and it shows detail twice as fine 
as can be seen with visible light. 

The method of finding the diameter of that disc is not so simple. We have to 
thank the ceaseless industry of those who are sometimes called the Diatom Betters 
for getting us this information. They came first, the theory to explain it came 
later, and is even now not universally accepted. The Diatom Dotters have deter- 
mined that with a particular numerical aperture and a particular wave-length of 
light a certain number of lines or dots to the inch can be seen as separate lines or 
dots. They are said to be resolved, and this power is termed the resolution of the 
microscope. If the image of a point is a disc, and if two points in the object are 
at such a distance apart that they can be just distinguished, it meaiis that their 
disc images do not overlap to any great extent. 

The importance of the numerical value of this resolution is twofold. Suppose 
it is 100,000 lines to the inch, it means that two elements apart can 

be distinguished as separate elements, but also, and perhaps of even greater 
importance, every line, point, or element of structure in the object will appear in 
the image larger or thicker than it actually is, and this fact mnst 

always be considered in interpreting a high-power microscopic image. 

The diffraction disc requires a little further consideration. It is more intense 
in the centre and fades off towards the edge. It is surrounded by faint rings. If 
the illumination is exceedingly brilliant the first ring may be vmble. It may give 
the appearance of a marginal line surrounding a small object, or it may produce 
an instinct image. It is probable that most of the membrane or envelopes 
previously alleged to exist round the smaller bacilli were due to the first diffraction 
ring being shown, and do not actually exist. If a phot<^raph is taken very slightly 
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out of focus it renders this diffraction ring mnch. brighter and intensifies the 
appearance. 

But if we confine our attention to the diffraction disc, its intensity may be 
indicated by a diagram in which the height of the white space represents its high 
intensity in the centre, fading to nothing around its margin. If two such discs 
overlap by half the diameter of the black ring around them, it is generally taken 
that they can be resolved by the eye, and this agrees fairly well with experience. 
The measure of the visual resolution is a convenient figure. With a numerical 
aperture of 1 N.A., using blue-green light as an illuminant, it is about ynT)V'0TT 
or with a KA. of 1-3, objects mounted in water or 

an aqueous solution permit of a higher numerical aperture than 1*33, which gives 
a resolution of about X5?5V?T7T light, say 

puts a limit to what can be resolved with the ordinary microscope. If, however, 
ultra-violet light 2750 1..U. is used, the wave-length of the light is so much 
shorter that with the same numerical aperture a resolution of about 
is obtained, and separate elements as close together as this can be distinguished. 
If at some future time a shorter wave-length still can be used, it may be further 
increased. 

Now that Mr. Barnard’s technique and apparatus has made photography with 
ultra-violet light as certain and reliable as ordinary photo-micrography and that 
hundreds of photographs are regularly taken in his laboratory with scarcely a 
failure, a curious fact has been discovered. Under certain circumstances the 
resolution appears to be more than theory and practice have hitherto suggested. 
It may perhaps be due to the well-known property of a photograph showing in 
some oases what the eye cannot see. Stars which emit light too feeble to affect 
the eye can be readily photographed, and if an under-exposed photograph be 
taken and the only portion of the diffraction disc brilliant enough to affect the 
plate may be the small central part, all the rest of the diffraction disc being too 
faint to photograph, the image of a diffraction disc would then be smaller than 
that seen by the eye, and for practical purposes this would reduce the dianSieter of 
the diffraction disc and increase the resolution. There is some evidence from 
spectroscopic work to confirm this suggestion. It is said that double spectro- 
scopic lines can be shown as two with an under-exposed photograph, but cannot 
be seen as two with a well-exposed plate. 

There is, however, another important requirement in high-power microscopy 
which is generally called visibility. Essentially this is a question of the contrast 
either in light and shade or in colour between the object and its backgrotmd, or 
between different elements of its structure. Staining methods are efficient in this 
r^pect as, especially with the use of colour screens, satisfactory contrast can be 
obtained, 

Bor cases where staining is not desirable or where, as in the case of living 
organisms, it cannot be adopted, the question of visibility requires careful attention. 
Unless the contrast is considerable, it is very difficult to see or photograph small 
objects, and where transparent or semi-transparent objects are observed, their 
images are largely composed of a series of shadows — shadows cast by portions of 
the structure. These are extremely difficult to interpret, because the nature of 
these shadows depends on the direction of the illumination. 

A few experiments in the illumination of an air-bubble in water demonstrate 
the^ considerable alteration in the appearance of the images caused by alteration 
in tike illumination. 

Minute objects, whether transparent or opaque, can only be seen with great 
difficulty against a bright background. The same objects if illuminated with a 
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powerful light against a black background become clearly visible, due to the 
increased contrast and lack of irradiation. The interpretation is also less difScult, 
because the images are formed by light reflected by the elements of their structure, 
and this is the class of image we are in the habit of interpreting when we view 
natural objects with the eye. 

A line or point, no matter how small, can be seen illuminated agaiost a black 
background if it reflects sufficient light. True it will be larger than it should be 
by the amount of the resolution given by the N.A. and wave-length of light ; but 
by visibility alone, fine dividing lines, membranes, and a great deal of detail can 
be photographed that is well beyond the limit of resolution, and they would not be 
visible on a bright background by transmitted light. A gossamer cobweb which 
is invisible against a bright sky is readily seen in the sunlight against a dark 
background. It requires dark-ground illumination to take advantage of this 
method. At a time when certain schools of microscopists considered that there 
was a theoretical reason why dark-ground illumination was useless for high-power 
microscopy, Mr. Barnard was regularly employing it with object-glasses of high 
numerical aperture, and demonstrated that the resolution was equal and the 
visibility better than that obtained with transmitted illumination. 

The combination of the use of ultra-violet light with dark-ground iliumination 
has at least doubled the power available with the microscope, and the technique 
which has produced the results which we shall see on the screen will be descried 
by Mr. Barnard. We invite a full discussion on the subject. 

Mr. J. E. BAENARD, E.R.S. — ^During the last three years two discussions on 
the virus problem* have taken place, one at the Royal Society and the later one 
at the British Association meeting in September last. Both in the material 
presented and in the personnel there was considerable resemblance, and yet to me, ' 
as an observer, there was a marked diflerence in outlook. At the later meeting it 
seemed to be accepted that a virus was probably a small organism, diflering chiefly 
in size — ^although it might have other physical diflerences — ^frpm the larger and 
well-known bacteria. If that is the case it is obvious that this subject comes ^ 
definitely within the province of a microscopical society and justifies the setting 
of this discussion. My own work has for many yearn been carried on with a view 
to increasing the efficiency of the microscope, mainly by the use of light of shorter 
wave-length than that commonly used to form a visible image. If there is any 
justification for persistent effort in this direction, some problem would need to be 
found as a test. The virus problem does afford such an opportunity and I accepted 
it without hesitation, although it obviously involved a great deal of research work 
not by any means microscopical. There are three main propositions governing 
my own plan of attack : 

(1) That observation of small organisms can best be effected with living material. 
Advantage can then be taken of morphological and physical differences that are 
obliterated in a post-mortem examination. 

(2) That to obtain the necessary microscopical resolution visibility must be 
secured, and that with small elements of structmre lying in one plane and separated 
one from another by a distance equal to or greater than the resolution limits, this 
is best attained by a dark-ground illumination method. 

(3) That the necessary combination of visibility and resolviog power is only 
to be secured by the use of light of short wave-len^h, the wave-ieugth necessary 
being dependent on the size of the organism or body to be observed. 

For the purposes of this discussion it may be of interest to consider two types 
of object, and to these I propose to limit my remarks. The accompanying photo- 
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graphs will serve to demonstrate the points at issue and they do cover some of the 
ground on which there is apparently some misconception. Our President has 
already so efficiently dealt with the purely physical side of image formation in 
the microcsope that no further remarks on this aspect are needed. To enable you 
to visualize the scale on which most of my illustrations are shown, reference may 
be made to a dark-ground ultra-violet photograph of Chr. prodigiosum (Pig. 1, 
X3200). Por the information of those not conversant with bacteriological method, 
this organism is sometimes used to test the porosity of filters, its sizis is fairly 
uniform in artificial culture, and it is among the smaller of the ordinary bacteria. 
In a very general sense it is near the resolution limits of the ordinary microscope, 
and whether an organism smaller than this is a “ virus ” or not is largely a matter 
of terminology. It is not easy to find an object which is comparable in size to 
that assigned to some viruses, ranging perhaps from 70 to 200fjLn. possible, 

however, to deposit carbon fro?n a smoky flame on a cover-glass, and four photo- 
graphs are shown of such objects. These particles range from about 50 to 150/4fi 
in diameter, and they happen to have arranged themselves, as organisms often do, 
in chains or small groups. In Pig. 2 the result of photographing such objects in 
visible light, under the best obtainable optical conditions, is shown. The images 
consist of diflusion discs, the size of which is dependent on the resolving power of 
the objective used, not on its magnification. Another factor governing the size 
of image is the exposure given in taking the photograph, the longer the exposure 
the larger the image, although the character of the image is unaltered. The only 
result of varying magnification is to alter the separation of the images, increased 
amplification has no other significant effect. Illuminating by transmitted light is 
possible with such an object, as it is sufficiently opaque to secure visibility, but it 
has no effect on resolution, as Pig. 3 shows. Pigs. 2 and 3 (x2500) are strictly 
comparable ; they are photographs in visible light of the same field under dark- 
ground and transmitted light respectively. Pig. 4 represents a similar object, the 
particles having the same range of sizes, although they are not the same field, 
photographed by .transmitted ultra-violet light. The resolving power of the 
optical system and the wave-length of the light used should result in adequate 
resolution, but actually it is not satisfactory owing to lack of contrast. In Pig. 5 
ultra-violet dark-ground illumination has resulted in perfect resolution. The 
particles are seen in their actual form and size, and although the magnification 
(X3200) is greater than that shown in Pig. 2, the size of image is much smaller, 
as indeed it should be. An example of a virus ” body is vaccinia, of interest 
because it can be made visible by certain staining methods, although such objects 
cannot be identified with any certainty by means of the ordinary microscope. 
The staining methods used increase the apparent size of the object so that it is 
near to or within the resolution limits in visible light. Fig. 6 shows the so-called 
Paschen bodies, from a preparation stained by Paschen and photographed in visible 
light (x 2000), which are fairly well defined although there is nothing characteristic 
about the image. It is assumed to be the significant organism because other 
experimental evidence is suggestive ; on microscopical grounds identification 
would be difficult, if not impossible. Pig. 7 is a stained preparation from an 
uninoculated serum-broth tube, from which it will be appreicated that there is a 
great similarity in the appearance of the image to that shown in Pig. 6, although 
the medium itself was bacteriologically sterile. Pig. 8 is a dark-ground ultra- 
violet photograph of living, untreated vaccinia virus concentrated by filtration 
from an emulsion of infected rabbit testicle: The image so obtained does suggest 
the appearance of an organism, and all control experiments that have so far been 
done are confirmatory of such a h 3 q)othesis. These few examples suggest that 
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tie nature of the virus problem is not likely to be defernained by means of the 
ordinary microscope employing visible light. 

It is recognized that the microscope alone cannot, in any case, provide all the 
evidence necessary, but taken in conjunction with other experimental evidence it 
will perhaps be the most important link in the chain. Bacteriologists might try 
to visualize the position to-day if no microscope were available for the study of 
what are known as ordinary bacteria. That appears to me to be the virus problem 
as it stands at present — ^bacteriology without a microscope. Perhaps that is all 
it is. 

Prof. J. C. G. LEDINGHAM, F.R.S. — ^Prof. Ledingham said that the micro- 
scopy of filterable viruses was a subject practically limited, at present, at any rate, to 
the problem of cell-inclusions and the so-called elementary bodies whose size was 
round about the limit of microscopic vision. So far as cell-inclusions were con- 
cerned, whether of the cytoplasmic or intranuclear type, there was no doubt that 
their presence was a most valuable guide to the existence of particular virus 
infections and there was no good evidence that they could be produced by artificial 
non-specific means. On the other hand, with the exception of the Bollinger body 
in fowlpox, the MoUuscum body in Molluscum contagiosum, and the Marchal body 
in ectromelia, it was, he thought, correct to say that in no instance was there any 
precise knowledge of the composition and nature of these bodies. 

To take the Bollinger body as a type of an explained inclusion, everything 
pointed to the probability that the Borrel bodies invaded the epithelial cell in 
which they succeeded in growing to larger or smaller aggregations. The lipo- 
protein coat which finally surrounded the Bollinger inclusion was most probably 
secreted by the invaded cell, though it might be a defence product of the Borrel 
bodies themselves.'^ With regard to the elementary bodies which were known and 
studied by staining and other methods in vaccinia, fowlpox, ectromelia, and 
psittacosis, there was now a great deal of evidence of an experimental nature, 
particularly perhaps in vaccinia, fowlpox, and psittacosis, that they repmsented 
the actual infective agents in these diseases. The speaker had taken the oppor- 
tunity at the meeting of demonstrating these bodies in vaccinia and fowlpox 
lesions and had also shown preparations illustrating the composition of the 
Bollinger body. 

Referring to Mr. Barnard’s observations on Paschen bodies by ultra-violet 
light photography and his previous observations on the elementary bodies in 
ectromelia, he said it was gratifying to know that the bodies discovered by Paschen 
in 1906, which were so readily demonstrated by staining methods and, in the noass, 
so easily difierentiated from other particulate matter that no experienced micros 
scopist could ignore them, were, in Mr. Barnard’s opinion, living micro-organisms. 
This conclusion was reached by Mr, Barnard simply on the strength of their 
appearance when examined by ultra-violet light and especially by their possession 
of a cell-wall. The speaker doubted whether possession of a cell-wall, even if a 
genuine cell-wall, justified the inference drawn by Mr, Barnard where such a 
minute organism was concerned, and he pointed out that Mr. Barnard himself 
appeared to be uncertain whether purely optical effects could be excluded. The 
speaker was satisfied that improved visu^ methods by use of shorter rays enabled 
a finer resolution of the elementary body in its naked state, but that tibteix applica- 
tion was limited practically to those few viruses at present known to be associated 
with elementary bodies otherwise readily differentiated by staining methods. 
Visual methods alone, however, were of lit&e or no value nbw^ys in establishing 
disease relationship. 
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During the past five months he had been studying the filterable “ viruses/’ 
so-called, of Pleuropneumonia and Agalactia, It was said that the pleuro- 
pneumonia virus was the only virus capable of cultivation in artificial media, such 
as serum broth. It was certainly filterable through certain grades of candle filters, 
but was it a virus in the ordinarily accepted sense ? His observations led him to 
think that the pleuropneumonia organism was a bacterium (myxobacterium 
perhaps), or a fungus which possessed a filterable phase, or rather which contained 
elements of minute size capable of reproducing the organism. > 

The morphology of this organism had a curious and, in some ways, inexplicable 
history, Pordet in 1910, using the Giemsa stain, got excellent pictures of the 
constituent elements and noted especially their vibrionic or spirillary nature. 

In the same year Borrel and his colleagues confirmed Bordet’s observations, 
but decided that the presence of other peculiar elements in broth cultures pre- 
cluded a purely vibrionic interpretation. From certain star-shaped bodies which 
they described, and the detection of mucin in the cultures and surrounding the 
constituent elements, they dubbed it the Asterococcus mycoides. 

Frosch, in 1922, finding it impossible to get impression preparations of agar 
colonies and distrusting Bordet’s observations of vibrionic forms, studied the agar 
growths by ultra-violet light photography. His published photographs were most 
unsatisfactory, but he saw enough to convince him that he had to deal with a 
fungoid organism, possibly allied to the saccharomyces. He suggested the name 
Miaromyces 'pe^ifneumonice hovis contagiosm. 

In 1925 Barnard took up the study of this organism by ultra-violet light and 
put forward a very unusual cycle of events. He took no cognizance of the vibrionic 
forms of Bordet and does not appear to have used staining methods. 

Elford, in 1929, discussed only two forms, one a sphere of 0*2/i“-0'25/x- and a 
particle. He determined by collodion filtrate experiments that the average size 
of the particle was 0*125jLt--0*15/A. He also says nothing about the polymorphism 
of this organism. 

Bechhold and St. Sierakowski, in 1926, tried to make the pleuropneumonia 
elements visible by gilding them and examining them in the ultra-microscope. 
They make the strange remark that by ordinary light there was hardly anything 
defiriite to be recognised, not even after staim’ng. 

Since then 0rskow, 1927, had published observations of early colonies on agar 
and could find no evidence controverting Bordet’s observations, while most 
recently Wroblewski (1931), in a short paper without illustrations, records his 
findings which point strongly to this organism being some kind of fungus. 

The speaker had no difficulty in confirming the old observations of Bordet and 
Borrel with regard to the occurrence of vibrionic forms, using the Giemsa stain. 

It would seem, in fact, that the solid spherical and ring forms could readily be 
converted into thread forms by the method of preparing the film or by allowing 
37®-grown cultures to stand in the cold. The organism appeared, therefore, to 
be of a highly plastic nature. 

Agar cultures, however, gave the key to the cycle of events, and he had had 
no difficulty in securing impression preparations of the agar growths at different 
stages by pressing clean slides strongly down on the growths in order to overcome 
the difficulty, met with by observers long ago, that the pleuropneumonia colonies 
bury themselves rapidly below the surface. 

The speaker demonstrated a number of impression preparations got in this 
way and stained by Gienasa, and said that, provisionally, at any rate, he preferred 
to consider the organism as one with fungal affinities, or possibly allied to the 
myxobacteria. What passed the filter was most probably a minute spore which 
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promptly germinated to the mycelial-like threads which were such a feature of 
early cultures. There were also to be seen in impression preparations what 
appeared to be fruiting bodies which doubtless gave rise to these minute filterable 
spores. 

He proposed to get expert mycological opinion on the preparations and the 
various points at issue. 

Be. S. P. BEDSON. — ^Ever since the discovery that minute bodies resembling 
organisms could be demonstrated by suitable staining methods in material from 
fowlpox (Borrel, 1904) and vaccinia (Paschen, 1906), a considerable number of 
workers have confirmed these findings and extended them to other members of 
the group of so-called filterable viruses. And though there has been a period in 
the history of these minute bodies when they were lightly dismissed by the majority 
as some form of artefact, at the present time most virus workers are prepared to 
give them serious consideration. The problem which confronts us now is not so 
much concerned with the existence of these elementary bodies or how best to 
demonstrate them, but the relation which they bear to the virus. Are these ' 
bodies in fact virus bodies, or do they represent some product of tissue degeneration 
peculiar to virus infections ? I have endeavoured to answer this question in the * 
case of psittacosis virus, and since my findings in this investigation have formed 
the subject of a recent publication (Be^on, 1932), I will do no more than summarize 
them here. Elementary bodies have been described in psittacosis material (Cbles, 
1931 ; Levinthal, 1931 ; Lillie, 1931). They are oval or round in shape, some- 
what larger than the Paschen bodies of vaccinia, and stain readily by any of the 
accepted methods. In addition they can be rapidly stained by the method devised 
by Castaneda for rickettsia. When a suspension of virulent mouse spleen, freed 
from the majority of tissue debris by short centrifugation or passage through a 
coame filter, is centrifuged at 5000 r.p.m. for 2 hours, the major portion of the 
virus is thrown down in the deposit. This deposit can be purified by a process 
of fractional centrifugation and washing, the end product being a deposit con- 
sisting almost entirely of elementary bodies. And when this washed deposit is 
taken up in saline a faintly opalescent suspension is obtained which contains no 
protein, or only the faintest trace detectable with salicyl sulphonic acid, but which 
yet possesses a considerable proportion of the virulence of the original suspension 
of mouse spleen. The elementary bodies would seem to be definitely associated 
with the virus, and, since they are agglutinated by an antipsittaoosis serum made 
in the guinea-pig with guinea-pig virus, but remain imafiected by an anti-mouse 
spleen serum also prepared in the guinea-pig, the conclusion that these bodies are 
the virus seems warranted. 
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Be. REBCLIFFE N. SALAJdAH and Be. C. G. HURST.— It is weO known that 
intra-celiular inclusions or virus bodies are found in many virus diseases of plants 
and animals. Use has been made of the potato material resulting from the analysis 
and synthesis of virus diseases in terms of the specMc virus entities X, Y, and Z, 
and Leaf Roll, to examine the histology and cjrtology of the leaf laminse with 
particular reference to such bodies. 
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Inclusion bodies are only found in potato plants vrhich show some definite 
symptom of disease during the season. “ Carriers/’ no matter what vims elements 
they contain so long as they appear perfectly healthy, are free of inclusions in the 
leaves, x 

Plants infected with the X virus, either alone or in combination with other 
virus elements Y, Z, or Leaf Roll, and presenting symptoms, if not cut at too 
young a stage, invariably contain inclusion bodies, 

Plants infected with the Y virus alone, have never been found to contain inclusion 
bodies in the leaves, no matter how serious the clinical effects may be. 

Plants infected with the Z virus alone, so far contain no inclusion bodies, but 
as only half a dozen plants have been examined, it is not possible to make a general 
statement at present. 

Plants infected with Paracrinkle present a distinct cytological picture, but no 
inclusion bodies have been observed in their leaves. 

Plants suffering from Leaf Roll present a very characteristic cytological picture, 
but they do not contain inclusion bodies unless there is a concurrent infection with 
the X virus. 

Inclusion bodies in the Solanum family have been described in detail by various 
authors ; those found in the potato are not distinctive. The protein crystalloid 
bodies described in tobacco mosaic are rarely seen in the potato. 

"Whilst we are not prepared to say that the X virus alone in the potato is 
responsible for the formation of inclusion bodies, we do find that the evidence for 
their existence apart from this virus entity is limited. 

The results of this investigation support the views of Henderson Smith and 
other workers that the inclusion bodies are made up of aggregated granular particles 
which arise from the reaction of the virus with the cytoplasm and do not represent 
a gross organism, as has been occasionally suggested, jjc 

Prof. JAMES McINTOSH. — ^To-day I wish to give a short account of some 
views on the practical value of microscopy in the study and identification of 
filter-passing microbes, which have been built up as a result of some twenty 
years’ experience. 

I believe that the majority of fiOlter-passing viruses do not differ in any essential 
way, apart from the question of size, from visible bacteria. The dividing line 
between them, as you are all well aware, is one of size depending on a purely 
artificial basis — ^that of the wave-length of ordinary light. This limits their 
maximum size to just under 0*2ju,, although many are very much more minute, y 
For this reason, therefore, I cannot see why the methods applied to the study of 
visible microbes by bacteriologists should not also be applied to that of filterable 
viruses, such as microscopical examinations, cultural studies, and animal inocula- 
tion ; but their application, owing to the characteristic peculiarities of filterable 
viruses, is much more difficult. ^In the first place, there is the extreme minuteness [ 
of some of the viruses, and in the second, cultures have only been obtained with j 
difficulty. / We have had to rely, therefore, mostly on the pathological action of 
these viruses for their identification. In fact, at the present time, we can say 
we know of no non-pathogenic filter-passing virus, because without animal inocula- 
tion the microscopic and cultural methods alone are unconvincing. But it is 
hoped that the advances which have been made in microscopy in the last few years, 
of which Mr. Barnard has just shown some new examples, will remedy this 
deficiency. Already high-power microscopy has shown us much concerning the 
morphology of the filter-passing viruses. 

Speaking, therefore, purely as a practical bacteriologist, I would put the value 
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of microscopy to tlie study and identification of filter-passing viruses i 2 > tlie 
following order ; — 

(1) The Mstological study of tie pathological lesions, including the study 

of virus bodies. 

(2) The direct examination of the virus. 

(1) As I have indicated, a study of the microscopical changes produced in the 

tissues by the virus has proved most useful in the identification of the virus as an 
aetiological entity. By this procedure it was possible in the case of neurotropic 
viruses to distinguish and separate from one another, the lesions of encephalitis 
lethargica, cerebral poliomyelitis, herpes febrilis, vaccinial encephalitis, etc. ^ 

Again, much is to be learned from direct histological examination as to the 
real nature of the inclusion bodies found in the lesions. These mciusion bodies, 
such as the corpuscles of Gaumiere (vaccinia), Bollinger (fowlpox), etc., show a 
definite particulate or granular nature. This, together with the fact that the 
infectivity of the material is proportional to the number of these bodies, indicates 
that they probably consist of accumulations or aggregations of the virus. The 
accompanying lantern slide shows numerous inclusion bodies (corpuscles of 
Gaumieri) in a rabbit’s cornea inoculated with vaccinia, while the second and third 
slides show a higher naagnification of the same body and disclose clearly their 
grmular nature. These bodies, when crushed or extracted, yield in certain cases 
actual virus particles — ^in this case Paschen bodies. For further particulars as to 
the nafure of these bodies I would refer you to the publications of Ludford, 
Woodrufi and Goodpasture. > 

Of an actual virus I will only show a couple of slides which were made from a 
preparation of Br. Lewthwaite’s from a case of tropical typhus, in which the virus 
bodies (Rickettsia) are clearly shown as small round particles. ^ 

(2) The demonstration of viruses by microscopical means presents certain 
difficulties, as you are well aware, but they have been to some extent overcome in 
recent years by the use of ultra-violet light, particularly in the case of certain of 
the larger viruses, such as pleuropneumonia, ectromelia, etc. With these a con- 
siderable degree of resolution is possible. But with the smallest viruses, even 
with the best apparatus, they appear only as dots or fine particles indistinguishable 
from the various particles constantly present in albuminous fluids, a i^t which 
must always be borne in mind when some new virus has been discovered by this 
procedure. Certainly more convincing results have been obtained by staining 
methods in the case of these viruses, as has been shown by Paschen, Boirel, 
Ledingham, etc. 

In conclusion, might I say that I feel that, in spite of the numerous and impor- 
tant facts which have been obtained by direct microscopy of filter-passing viruses, 
their study, unless combined with histology and animal inoculations, is, at the 
present time, liable to lead to error. 

Oapt. S. R. DOUGLAS, F.R.S. — Two methods are usually employed in stainiag 
the elementary bodies seen in certain virus diseases. In both of these dried films 
are employed which are stained either by Giemsa’s stain for 24 hours, or even more, 
at 37® 0., or by ca^bol fuohsin after the application of Loeffler’s mordant. 

Both these methods have the disadvantage that a very considerable mass of 
stain is deposited on the surface of the elementary body wMch tends to distort the * 
true shape and causes all such elementary bodies to appear i^herical ; in fact it 
has very much the same efiect as the diflraction image, which, as the President 
has pointed out, is greatly enhanced when an objective ^ low numerical aperture 
is employed. 
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Two methods of staining have been employed of late at the National Institute 
for Medical Research which to a large extent obviate these disadvantages. The 
one for which my colleague, Br. Laidlaw, is largely responsible, and which is 
extremely useful in demonstrating the elements in cytoplasmic inclusion bodies 
such as occur in ectromelia, is carried out as follows ; The skin of a suitably 
infected foot is removed, and frozen sections are cut at right angles to the skin 
surface. Single sections are then placed for a short period (1 or 2 minutes) in a 
30 p.c. solution of glycerine. This causes the inclusion bodies to swell up, so that 
when the section is wiped over the surface of the cover slip, many swollen, or 
partially disintegrated inclusion bodies adhere to the cover-slip. Without allowing 
the film to dry, the cover-slip is dropped, film-side downwards, into absolute alcohol. 
After preliminary fixation the cover-slips are reversed and allowed to remain in 
absolute alcohol until thoroughly hardened. They are then removed, washed in 
distilled water and stained in add fuchsin 1-5 p.c. solution for about 5 minutes. 
After washing in distilled water, the stain is fixed by two applications of a 1 p.c* 
solution of phosphomolybdic acid for about ^ minute each without intermediate 
washing. 

The preparation is again washed in distilled water and the film is differentiated 
in 70 p.c. alcohol to which sufficient Orange Gr has been added to give the colour 
of pale sherry. When sufficient differentiation has been accomplished the specimen 
is dehydrated in absolute alcohol, cleared in xylol, and mounted in balsam. 

(Microphotographs made by Mr. Barnard from a specimen prepared by this 
method were shown, and were compared with photographs of unstained partially 
disintegrated inclusion bodies rendered visible by dark-ground illumination. The 
elementary bodies in the stained preparation were seen to be rather smaller than 
those in the photographs rendered visible by dark-ground illumination;) ;c ‘ 

The second method consists of suspending the elementary bodies — or, in the 
case of pleuropneumonia organisms, a small quantity of culture — in a weak solution 
of Czaplewski^s stain under a cover-slip sealed with vaseline, Czaplewski’s stain 
is ordinary carbol fuchsin to which 50 p.c. glycerine has been added, and is used 
diluted about 1 in 20 with distilled water. Preparations from bovine pleuro- 
pneumonia cultures made by this method show numerous ring forms and very 
minute bodies, but spirochsetal forms and other bizarre shapes are conspicuous by 
their absence, 

Br. W. J. ELFORB. — The remarks I wish to make by way of contribution 
to this discussion on the Microscopy of Filterable Viruses concern an aspect of 
microscopical technique which in this particular problem assumes more than 
ordinary importance, namely, the preliminary investigation and preparation of 
the object prior to direct examination by the methods of dark-ground microscopy 
and Tiltra-violet light photography. These pathogenic agents, the filterable 
viruses, so named and classified by reason of their ability to pass bacteriological 
filtem which have been tested and proved to retain ordinary bacteria (R. frodigiosi/^ 
as test organism), have not as yet been found amenable to cultivation in media 
indisputably free of living cells,* and hence it is necessary to use as starting 
material extracts hrom infected tissues. The customary procedure is to make an 
emulsion by grinding the tissue with sand in broth, or some other suitable medium. ^ 
This emulsion is very heterogeneons, containing, in addition to the infective agent ' 
which is the object of inquiry, coarse tissue debris, cells, and tissue proteins, in 
varying degrees of dispersion. To search for the virus by microscopical examina- 

* Ha^es and McClean (1931) claimed to have cultivated vaccinia virus in cell-free 
ffitrates,l)i 2 t this could not be confirmed by Maitland, Laing and Byth (1932), 



FBOCEEDllsraS OF THE SOCIETY. 


241 


tion of tMs mixture would indeed be a Hopeless quest. Accordingly it Has been 
necessary to evolve a technique whereby this heterogeneous system may be 
resolved to a sufficiently uniform fraction suitable for microscopical study. This 
is accomplished by a process of graded filtration, using Gradocol membranes (Elford, 
19S1). The actual procedure has been described in detail already by Barnard and 
Elford (1931), but this is an occasion when I should at least briefly outline it, since 
it forms so essential a part of the general technique in the microscopy of viruses. 

Preparation of Stock Filtrate , — The broth emulsion of infected tissue is filtered 
through a sand and pulp filter to remove all gross particles of tissue. Preliminary 
centrifugation of the crude emulsion for 10 minutes at 2500 rev./min. is frequently 
found helpful. The sand and pulp filtrate, which usually exhibits a definite 
opalescence, is then filtered through a membrane of grade 0*7-0'75ju, to yield a 
bacteriologically sterile filtrate possessing high virus infectivity. This serves as 
the stock virus suspension and the titre of its infectivity is determined by making 
animal inocidations with a standard dose of successive tenfold dilutions, ■ 

Investigation of the Stock Filtrate . — Having prepared in this way a stock 
infective filtrate, the next step is the determination of the filtration end-point of 
the virus, i.e., the limiting grade of membrane below which the filtrates are 
uniformly non-infective. This enables the probable size of the virus to be esti- 
mated, whence it is possible to decide whether or not the virus comes within the 
resolution limits of the optical system available for the subsequent examination. 

Fractional fiiltration with suitably chosen membranes aflords a means of 
resolving the initially polydisperse system into a relatively uniform suspension 
containing particles of the order of size of the virus. Such a preparation serves 
for the preliminary study by microscopical methods, but it is essential to have an 
extract of normal tissue, subjected to precisely the same treatment, as a control. 

The potencies of virus extracts vary considerably, depending on several factors, 
such as the stage of the disease after incidence, the particular tissue used, and the 
degree of grinding to which it has been subjected, and also the nature and reaction 
of the extracting medium. These factors must be standardized as far as possible. 
It may be found necessary to concentrate the virus in order that its detection 
through the microscope may be facilitated. Unless the actual amount of virus 
present exceeds a certain minimum value, observation is very difficult in view of 
the extremely small volume examined in any given field, the liquid layer being 
only a fraction of a micron thick. Concentration may be eflected by filtering ofl 
a proportion of the medium through a membrane which completely retains all the 
virus. The residual volume may be reduced, within practical limits, to any desired 
fraction of the original, and the concentration of the virus becomes augmented 
correspondingly. 

This latter operation may be used further as a means of washing away dis- 
solved proteins, the presence of which from the view-point of ultra-violet light 
photography is wholly undesirable, since they have an adverse influence on the 
quality of the image produced, by reason of specific molecular absorption and 
scattering of light. The more optically transparent ” the medium and the 
greater the disparity in refraction between it and the object, the better. The 
virus contained in the concentrated residuum referred to above is alternately 
diluted with distilled water or weak salt solution and reconcentrated, this process 
being repeated until the filtrate no longer gives a positive Millon or other suitable 
test for protein. The virus suspension purified in this way yields a much sharper 
photographic image, and the time of exposure is materially reduced. 

These methods were worked out in the study of the virus of infectious ectro- 
melia to which reference has already been made: This virus was estimated to be 
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0-l-0-15yx in diameter from filtration data. Mr. Barnard gave its size as 0*13-0*14)u, 
from measurements of real pfiotograpMc images of the minute spherical bodies 
believed to be the vims. This excellent agreement between the filtration and 
microscopical results shows the two methods to be mutually confirmatory. The 
fact that the presence of the virus can be demonstrated by animal inoculation 
: only in those filtrates in which these bodies are observed, provides the only avail- 
able evidence, in the absence of in-vitro cultivation, that the bodies are indeed 
the virus. Again, once it is admitted that the observed bodies constitute the 
;^thogenic elements in these extracts, then the direct measurement of their size 
by optical methods checks the value predicted from filtration analysis. 

General Considerations. — The complete analysis of a pathogenically active 
extract from infective tissue by the combined methods of graded filtration and 
microscopy or ultra-violet light photography, afiords a general method of attack 
on the problem of the nature of the filterable viruses.” As I stated in the 
discussion on the nature of the filterable viruses at the British Association Meeting 
of last year, “ filtration evidence indicates that the viruses cannot as a class be 
differentiated sharply from ordmary bacteria by any marked gulf existing between 
their relative sizes. On the contrary, the viruses have sizes ranging from those of 
the smallest recognized bacteria down to within two or three times the size of 
serum proteins and oxyhsemoglobin.” The following table gives the sizes of some 
of the viruses for which the filtration analysis has been completed : — 

BMimeaed size of 
Filt^ion, 

Vaccinia virus — ^testicular strain 0-125-O‘175/* Elford and Andrewes (1932). 
Infective ectromelia . . . , 0*l-0-15ft Barnard and Elford (1931). 

Herpes virus . . . . . . 0'1-0'15/i Elford, Perdrau, and Smith (not 

yet published). 

Boot and mouth disease virus 8-l%cju. Galloway and Elford (1931). 

In view of the success achieved in the case of infectious ectromelia, the above 
figures would indicate that photographs of other viruses, such as vaccinia virus 
and herpes virus, may be confidently anticipated, but the virus of foot and mouth 
disease, and, incidentally, the bacteriophages, would appear to await the further 
1 development of the optical methods available. ^ 
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Prof. E. HINDLE. — The “cell inclusions” or “virus bodies,” which are 
characteristic of so many virus diseases, could not aU be interpreted as aggregations 
of minute organisms embedded in the products of a cellular reaction towards the 
infection. The majority of the previous speakers had stressed this interpretation, 
^ they dealt with virus bodies in which the particulate nature was evident ; but 
in the case of other virus bodies, there was no evidence of their being an 3 ? 1 ;hing 
hut the result of specific metabolic changes in the cell. Thus the intranuclear 
bodies of virus diseases of insects had been shown to be non-infective, and the 
■ N^n bodies found in rabies also seemed to be the result of specific changes in the 
i oeli. In the case of yellow fever, the characteristic intranuclear inclusions of the 
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liver cells showed a particulate structure, but there was no evidence that these j 
small granules represented actual organisms, with or without products of nuclear / 
metabolism. On the contrary, these intranuclear bodies, although present in ; 
almost every monkey infected with yellow fever, had only been found in a- small j 
percentage of human cases, although in both instances the liver contained virus. ' 
It seemed more reasonable, therefore, to interpret these particular virus bodies 
as the products of metabolic changes in the nucleus or nucleolus. 

With regard to the appHcations of microscopy in the study of filterable viruses 
in general, he expressed the opinion that the study of the characteristic cytological 
changes produced by the various disease agents was likely to be of more practical 
value to the majority of laboratory workers than the very refined methods of ] 
ultra-microscopy. An expert, such as Mr. Barnard, using elaborate apparatus, 
had obtained very important results as to the size, of virus particles, and the direct ; 
measurements thus obtained ofi^ered a striking confirmation of the sizes estimated 
by the use of special methods of filtration or centrifugation. Without wishing to 
detract from the interest of these observations, it should be emphasized, however, | 
that the interpretation of the nature of any minute particles thus demonstrated ! 
depended upon actual experiment, and even in the case of very much larger j 
organisms, such as the majority of bacteria, their identification was generally ! 
impossible without the aid of biological tests. Consequently, he was of the opinion j 
that the discovery of culture methods, leading to the identification of virus bodies ^ 
by methods similar to those used in bacteriology, offered a more hopeful Hue of i 
advance than the application of the refinements of ultra-microscopy. 

Mr. B. K. JOHNSON — ^In contributing to the discussion on the above subject 
I wish to confine my remarks to the microscopy aspect rather than the biological 
side of this question. 

Whilst it will be at once admitted that the microscope may be only one of 
several means available for attacking this whole problem, it must necessarily be 
a tool of considerable importance if it enables a filterable virus to be rendered 
visible. The dimensions of such organisms (if organisms they be) or bodies pre- 
clude them from being recognized by the aid of the highest power microscope 
used with visible light, owing to the fact that they are below the resolving power 
capabilities of the highest numerical aperture objective that can he employed with 
such an instrument. If, however, the ultra-violet microscope be employed (in 
which the object is illuminated by radiation of half the wave-length of the visible 
spectrum, thus doubling the resolving power of the instrument) the possibility of 
detecting the presence of these bodies in recognizable form will be greatly increased, 
and may, in fact, actually be achieved. 

In this connection I would urge the more general use of ultra-violet microscopy 
for this and other research work, for it still has not received the attention it most 
surely deserves. It is not even yet realized (in spite of considerable literature 
published on this subject in recent years — see references below) that results obtained 
with this instrument are far superior to those which can ever be obtained by the 
microscope with visual light. It has now been shown, both quantitatively and 
qualitatively, that double the resolving power can be attained, and, moreover, a 
no less important point which has made itself evident is the selective absorption 
and refiection effects produced by the specimen under the infiuence of different 
ultra-violet wave-lengths. These effects produce such marked contrasts that it 
is not necessary to resort to staining methods, and thus the specimen may he 
examined in its natural living state. This latter point is in itself of sufficient 
importance to justify (for some types of object) the use of even low-power quartz 

16 ^ 
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objectives (e.g., the 6 mm.) with ultra-violet illumination, without necessarily 
employing higher resolution. 

Besides the fact that the results yielded hy ultra-violet microscopy have not 
been realized, there are two other reasons which have prevented this method from 
being used hitherto : one is that the apparatus is thought of as being extremely 
complex and difficult to use ; and the other is that the equipment is looked upon as 
an extraordinarily expensive piece of apparatus. For some time past I have 
attempted to dispel these ideas. In the first place, there is no reason why the 
microscopist who is familiar with high-power pliotomicrographic methods should 
not, after having thoroughly grasped the technique of U.V. methods, obtain 
perfectly satisfactory results. Secondly, whilst the quartz optical system is still 
of an expensive character, there are means now available whereby two parts of the 
apparatus (namely, a method of fine adjustment, and an electrical equipment for 
producing the spark source) have been put within the reach of almost all micro- 
scopists. These have been described elsew’here (see references below), and I am 
exhibiting the special form of fine adjustment at this meeting. 

I fear I may have digressed from the main point of this discussion ; neverthe- 
less it is very necessary to emphasize the importance of these new methods in 
microscopy when so little attention has been paid to them. Valuable results can 
and will be further obtained if only these methods are taken advantage of by a 
greater number of workers. 
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Instrs., 5, 337-44, 380-6. 

(1930). — “Simplified Apparatus for Ultra-Violet Microscopy.” Journ. Soien. 
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Be. G. M. FINDLAY, — ^If advances are to be made in the microscopy of the 
filterable viruses it is obvious that technical methods must be elaborated for the 
separation of these viruses from the colloidal particles with which they are so 
intimately associated in the cells of animals and plants. 

Results obtained by the use of differential centrifugation and differential 
filtration have already been discussed. Two other techniques which as yet have 
been hut little applied to the study of ultra-microscopic viruses are, however, also 
worthy of brief mention. These methods are: (1) Adsorption and elution; 
(2) Microdissection. 

The method of adsorption and elution was first applied to the purification of 
enzymes by Willstater, and consists first in the adsorption of the material to be 
purified on kaolin, alumina, animal charcoal, or some similar substance, followed 
by its separation or elution from the absorbent by a fluid. In certain unpublished 
experiments carried out by my colleague, Dr. J, C. Broom, and myself, it has been 
found possible to adsorb and elute the virus of vaccinia. As in the purification 
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of many enzjnnes, it was found that various specimens of kaolin vary in the readi- 
ness with which they adsorb vaccinia from a suspension of the virus. A greater 
degree of adsorption is also obtained if to the original suspension of the virus there^ 
is first added a dilute solution of lead acetate, which precipitates much of the 
protein material present. For the elution of the virus from the kaolin, the two 
substances which have given the best results are beef broth bufiered at pH 7*2, 
and a dilute solution of ammonium phosphate. When vaccinia virus eluted by 
ammonium phosphate is subjected to high-speed centrifugation, the virus, as shown 
by animal experiments, is very largely thrown down, and if the residue thus 
obtained is stained by Giemsa's method, there are seen to be present fine granules 
just within the limits of resolution of the microscope. 

The method of microdissection, as initiated by Prof. Chambers, has as yet 
been little used in the study of filterable viruses, except by Goodpasture in his 
examination of the Bollinger bodies of fowlpox. It is possible that the use of 
this method might throw further light on the nature of the intranuclear bodies 
which are characteristic of a number of virus diseases. At present it is not known 
whether these bodies actually contain the virus or not. They can, however, be 
seen to arise in the nucleoplasm, are acidophilic in character, and are visible in 
the fresh, unstained cell. 

All the evidence at present available goes to suggest that the filterable viruses 
form a large and heterogeneous class, some of which are but little smaller than 
ordinary bacteria, while others are but little bigger than protein molecules. The 
possibility that the virus of pleuropneumonia resembles a bacterium in certain 
respects has already been suggested. Bydgosz has recently brought forward 
evidence to show that the agent of agalaxia of sheep and goats also has a 
complicated life history involving granular, mycelial and conidial forms. 

If these results are confirmed they suggest that no clear line of demarcation 
can be drawn between visible bacteria and ultra-microscopic viruses. 


On the motion of the President, cordial votes of thanks were accorded to the 
foregoing gentlemen for their valued contributions to the discussion, and for their 
exhibits in connection therewith. Votes of thanks were also accorded to Messrs. 
E. k J. Beck, Ltd., and to Messrs. W. Watson k Sons, Ltd., for the loan of 
microscopes. 


Announcement. — The President announced that the Biological Section would 
meet in the Pillar Boom on Wednesday, May 4th, 1932. 


The proceedings then terminated. 
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AN OEDINAEY MEETING 

OP THE Society was held ix the Hastings Hall, British Medical Association 
House, Tavistock Square, London, W.C.l, on Wednesday, May 18th, 
1932, at 5.30 P.M., Mr. Conrad Beck, C.B.E., President, in the Chair. 

The Minutes of the preceding Meeting were read, confirmed, and signed by 
the President. 


New Fellows. — The following candidates were balloted for and duly elected 
Ordinary Fellows of the Society : — 

John Lewis Bremer, M.D., Boston. 

Otto Langer, Dorking. 

Frederic Thomas Lewis, A.M., M.D., Boston. 

Paul K. Losch, D.D.S., Boston. 

Harold Lorraine Weatherford, M.A., Ph.D., Boston. 


Nomination Certificate in favour of the following candidate was read for 
the first time, and directed to be suspended in the Eooms of the Society in the 
usual manner ; — 

Leslie Stephenson Hiscott, Eichmond, 


The Death was reported of : — 

George F. Bates. Elected 1920. 

A vote of condolence with the relatives was passed. 


Donations were reported from : — 

Cambridge University Press — 

The Invertebrata. A Manual for the Use of Students.” By L. A. 
Borradaile, L. E. S. Eastham, F. A. Potts, and J. T. Saunders, 

Prof. Sterling B. Talmage, Ph.D., F.E.M.S. — 

Microscopic Determination of the Ore Minerals.” By M. N. Short. 
Messrs. Baillifere, Tindall & Coz — 

“ Principles of Soil Microbiology.” By S. A. Waksman. 

Herren S. Hirzel — 

“ Leitfaden der mikroskopisch-anatomischen Untersuchung patholo- 
gischer Objekte, des Biutes und des Zentralnervensystems.” By 
G. C. van Walsem. 

M. Paul Lechevalier — 

‘^Faune de France, Vol. 23. Dipteres Chironomid^ IV.” By M. 
Goetghebuer. 
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Dr. G. de Toni — 

'' Bibliographia Algologica Universalis.” By J. de Toni. Base, II : 
Ba-Bonnem. 

Mr. David Bryce, F.E.S.E., F.B.M.S.-— 

“ Opinions rendered by the International Commission on Zoological 
Nomenclature,” Nos. 1-123 (1910-31). 

Votes of thanks were accorded to the donors. 


Balance Sheet. — The President than called upon the Treasurer, Mr. G. F. 
Hill, to present his Financial Report and Balance Sheet for the year 1931. 


FINANCIAL REPORT FOR THE YEAR ENDED DECEMBER 31st, ^1931. 

The Accounts show a balance of Expenditure over Income of £39 16s. M,, 
which, added to the balance of £249 18s. 94- brought forward from tte previous 
year, makes an accumulated debit on this account of £289 15s. 

No new Life Members have been elected during the year, and the Life 
Membership Account therefore remains at £1979. The investments standing in 
the books at £2176 Is, M. had a market value on December 31st, 1931, of 
£2012 9s. Id, It is not proposed to make any provision for depreciation of 
investments, as there is little doubt they will eventually recover. It is interesting 
to note that this is the first time the market valuation of the investments has 
been below the book value since they were written down during the war period. 

The Loan Account due to the Treasurer has been fiurther reduced by a donation 
of £50, leaving £200 outstanding. 

It was noted in my last Report that until the expiration or sooner determination 
of the Society’s unexpired Lease of Premises at Hanover Square, a heavy liability 
was involved on account of rent and accrued dilapidations therein, and it is a 
pleasure to report now that as a result of the successful negotiations conducted by 
the Secretary with the Society’s late landlords, this liability haws been finally dis- 
charged without cost to the Society, and the Rent Accomt should show a substantial 
reduction next year. 

During the year the Society has xmdertaken to contribute toward the cost of 
the handsome showcase which now houses a portion of the collection of historical 
instruments, and as it is thought advisable to make an allowance for depreciation 
of furniture and equipment, the sum of £27 8a. 7d. has been provided out of income 
for this account. 

Regarding the Journal, the net cost of this is only £1 more than last year, not- 
withstanding the fact that the sales have decreased somewhat, doubtless due to 
the present difficult times. 

On the Income side of the Accounts, receipts from Fellows’ Subscriptions have 
fallen by £7, and donations and sundry receipts are down by £66. On the other 
hand, Admission Fees and interest on investments and income from advertisements 
show an increase. 

I again have pleasure in expressing my personal thanks and appreciation to 
the Secretaries, and to the Honorary Auditors, Messrs. Thomson. McLintock & Go., 
for their valuable services to the Society during the year. 



INCOME AND EXPENDITURE ACCOUNT 


i9r. 


1930. 

£ s. d. Expenditure. 

275 8 0 To Rent, Lighting, Heating and Insurance 

450 8 0 „ Salaries, Reporting, etc. .... 

„ Sundry Expenses — 

Library Books and Binding 
Stationery, Printing, Postages and 
Sundry Expenses .... 
Repairs and Renewals 
Refreshments at Meetings 

212 16 6 

„ Journal — 

Expenditure — 

Printing ..... 
Editing and Abstracting 
Illustrating ... 

Postage and Addressing 


£> ft. d. £ 8. d. 

216 9 11 
350 10 0 

30 12 11 

122 9 7 

2 14 0 
8 6 0 

164 2 6 


786 16 5 

207 16 6 

129 14 1 

65 2 2 


375 1 2 

£1313 12 7 


Less Receipts — 

£ 

8 . 

d. 

1189 9 2 

Grant from Royal Society 

200 

0 

0 


Sales .... 

49G 

13 

3 


Advertisements . 

116 

2 

0 

812 15 3 

„ Depreciation on Furniture 




376 

27 

£1135 


Br. 


BALANCE SHEET AS AT 


Liabilities 


I. Capital — 

Being (o) Life Compounded Subscriptions received 
from 1st January, 1877, to 31st 
December, 1931 
(6) Quekett Memorial Fund, 

(c) Mortimer Bequest . . . ; 

(d) A. N. Disney Bequest .... 

(e) Amounts received in respect of Sales of 

Books from the Library (surplus to the 
Society’s requirements) 


TL. Loan . . , . . . . . , 

Note . — ^The Hon . Treasurer of the Society has advanced 
this sum to meet the cost of publishing “ The 
Microscope and Catalogue of Instruments.” 
The loan is made to the Society free of 
interest. 

III. Sundry Creditors — 

Subscriptions paid in advance .... 
Journal Subscrmtions paid in advance . , . 

On account of Journal Printing, etc. 


£ s. d. £ s. d. 


1979 0 0 

100 0 0 
45 0 0 
100 0 0 


263 12 0 

2477 12 0 

200 0 0 


67 14 0 

104 7 3 

395 14 3 


567 16 6 


£3246 7 6 


Xcmdon, m, AmU, 1932. We have examined the Books and Accounts of the Boval 
m<axi60o pieal S ociety for the yew to 31st December, 1931, and have found the 
aelioxis correctly recorded and sufficiently vouched. 

In OUT opinion the forcing Balance Sheet is properly drawn up so as to 
Cyrid F, Hilt s, Hon, SVeasMrer, 



FOR YEAR TO 31st DECEMBER, 1931. 


1930. 







— 

£ 

8 . 

d. 

IlTOOME- 

£ a. 

d. 

£ 


d. 




By Subscriptions , . . . . 

823 1 

11 







„ Subscriptions for 1931 unpaid . 

35 2 

7 




865 

18 

7 



. 

858 

4 

6 

118 

8 

5 

,, Donations and Sundry Receipts 



52 

6 

6 

58 

16 

0 

,, Admission Pees ..... 



67 

4 

0 




,, Interest on Investments and Deposit 






108 

12 

5 

Account ...... 



117 

13 

8 




,, Balance, being excess of Expenditure over 






161 

17 

2 

Income for year to date 



39 

16 

3 


£1313 12 7 

31st DECEMBER, 1931. 


£1135 4 11 

er. 


Assets. 

I. Furniture and Equipment — 

As at 3 1st December, 1930 ..... 
Additions during year . . . 

£ 8. d. 

Less : Sales during year . . . .476 

Depreciation at 10% . . . 27 8 7 


II. Inveetmenta ext Goat ....... 

£400 Xiondon & North Eastern Railway Co. 3% 
Debentxire Stock. 

£500 Nottingham Corporation 3% Irredeemable 
Debenture Stock. 

£915 ll 5 . 4d. India 3% Stock. 

£150 Metropolitan Water Board '* B ” Stock. 

£612 London Midland & Scottish Railway Co. 4% 
Preference Stock. 

£200 New South Wales 5i% Loan, 1947—57. 

£421 Is. Od. 5% War Loan, 1929-47. 

£200 5% Conversion Loan, 1944-64. 

Note. — ^The Market Valuation of the above invest- 
ments at 31st December, 1931, was £2012 9s. 7d. 
III. “ The Microscope and Catodogue of Instruments — 

Amoimts expended on publication to date, less sales 
in previous years . ... 

Less Sales for 1931 ... . . . . . 

Note. — ^The Hon. Treasurer of the Society lias given 
his personal guarantee to meet any part of 
this expenditure that is not recovered by 
means of sal^ of the publication, 
rv. Sundry Debtors — 

^bscriptions unpaid, amounts due in respect of 
Journal, Sales, Advertisemente, etc. . 

V. Cash at Bank and in Hand — 

At Bank on Deposit Account .... 
On Current Account . . , . 

In Hand . . . . . . . 

VI. Income- and Expenditure AccourU — 

Balance as at 31st December, 1930 
Add : Exo^s of Expenditure over Income for year 
to date . . ' . . . . 


£ s. d. 

223 1 10 

61 4 3 
274 6 1 


31 16 1 


£ 8 . d. 


242 10 0 

2176 1 5 


248 10 11 
48 10 10 

200 0 1 


121 0 6 

100 0 0 
115 2 8 

17 10 

216 O 6 

249 IS 9 

39 16 3 

289 15 O 

£3245 7 6 


a true and correct view of the state of the Society’s aSaiis, subject to it being noted 
no account has been taken of the value o€ the Society’s Library, Stock of Journals 
and Collection of Instruments (valued for insurance, togetibter with the IBHimiture and 
Equipment at £7000). 

(Signed) THOMSON MoLINTOCK & CO., 

Chartered Acoountemts, Hon. Attditdrsm 


71, Queen Street^ E.G. 4. 
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The number of Fellows on the Eoll of the Society at December 31st, 1931, is 
as follows : — 

’ !N‘umber of Fellows on the EoU at December 31st, 


1930 493 

Fellows elected prior to December 31st, 1930, but 
completed since December 31st, 1930 . . 3 

496 

Fellows elected dui’ing year — 

Honorary ... 3 

Ordinary . . . 29 32 

Fellows reinstated during year ... . 5 37 

533 

Fellows resigned (14) or removed (6) during year . 20 

Fellows deceased during year . . . . 13 33 


500 

The total is made of : — 

{a) Ordinary Fellows . . , . . 459 

of whom *421 have paid current sub- 
scription 

20 are one year in arrear 
18 are two years in arrear 

459 


(6) Life Fellows (3 Fellows died during year) . . 27 

(c) Honorary Fellows — 

Number on Eoll at December 31st, 

1930 12 

Elected during year .... 3 

15 

; Deceased during year ... 1 14 


— — 500 

On the motion of Mr. C. F. Hill, seconded by Mr. H. Taverner, the Eeport 
and Accounts were unanimously approved and adopted. 

Mr. A. W. Sheppard, seconded by Mr. J. Wilson, then moved the following 
resolution, which was carried with acclamation : — 

Eesolved : — 

“ That the best thanks and appreciation of the Fellows be conveyed to 
Messrs. Thomson McLintock & Go., for their valued services to the 
Society as Honorary Auditors during the past year.” 

* In addition, 13 Fellows paid tbeir current year’s subscription previous to death or 
resignation. 
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Exhibits. — ^An exMbition of hand magnifiers and pocket microscopes was 
heldj to whicli the following firms contributed : — ^Messrs, 0. Baker, E. & J. Beck, 
Ltd., E. Leitz (London), W. Ottway & Co., Ltd., Third Hand Patent Magnifier 
Warehouse, W. Watson & Sons, Ltd., and Carl Zeiss (London), Ltd. 


Papers. — The following communications were read : — 

Prof. Hamilton Hartridge, F.E.S. — 

(1) “A Microscope Projector for Making Drawings.’’ 

(2) A Microscope Projector for Lecture Purposes.” 

A discussion followed in which the following gentlemen took part: — The 
President, Mr. J. E. Barnard, Mr. C. H. Oakden, Mr. J. Eheinberg, and Mr, C. D. 
Soar. 

The following paper was communicated by Mr. J. E. Barnard, who subsequently 
exhibited a cinematograph film in connection therewith : — 

Dr. P. E. Peacock, M.B., B.S., and Dr. L. Woodhouse Price, B.A., M.E.C.S., 
L.E.C.P.— 

On the Cinematographic Examination of Serial Sections as an Aid 
to BQstology.” 

Hearty votes of thanks were accorded to the authors of the foregoing com- 
munications, to Mr. Barnard, and also to the exhibitors. 

The following papers were read in title : — 

Miss Dorothy I. Clements — 

‘‘Comparative Histological Studies of the Thyroids and Pituitaries in 
Frog Tadpoles in Normal and Accelerated Metamorphosis.” 

Mr, E. Heron-Alien, F.E.S., F.E.M.S., and Mr. Arthur Barland, F.E.M.S. — 

“ Foraminifera from the South Atlantic, IV. Four New Genera from 
South Georgia,” 

Dr. G. P. Matthews, D.M.D., F.E.M.S.— 

“ Method for Vertical Micro-projection with Carbon Arc as Hlumiimnt.” 

Mr. L. Eama Eao, M.A. — 

“ Some Eadiolaria from the Trichinopoly Cretaceous — S. India.” 

Miss Betty M. L. Underhill, B.A., B,Sc.(0xon,) — 

“ The Bate of Penetration of Fixatives.” 


* Axmoimcements. — ^The President made the following announcements : — 

The next Ordinary Meeting of the Society will he held on Wednesday, 
October 19th, 1932. 

The next Meeting of the Biological Section will be held on Wednesday, 
November 2nd, 1932. 

Summer Vacation. — The Eooms of the Society will be closed for the 
Summer Vacation from August 151^ to September 10th, 1932. 


The proceedings then terminated. 
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IV. 

Four New Genera from South Georgia. 

By B. Heron-Alien, P.R.S., and Arthur Earland, F.E.M.S. 

{Bead May 18 t / t , 1932.) 

Two Plates. 

The Island of South Georgia lies between 54° and 55° South Latitude, 
approximating to the Isle of Man in the Northern Hemisphere, and is only 
some 2-B degrees farther south than the Falkland Islands, which approximate, 
in this southern position, to our North Devon and South Wales coasts. 

But while the Falklands in the Southern Hemisphere, under the influence 
of the warm Pacific water coming through the Drake Straits, present a 
temperate fauna not unlike that living on our own shores, which benefit 
by warm Atlantic currents, South Georgia lies outside the influence of the 
Pacific warm water, and, being surrounded by the northward flow of the 
cold Antarctic current, lies within the region of pack ice. The island rises 
more or less abruptly from deep water, so that the 100-fathom line lies quite 
near the coast. The land area is mountainous and ice covered, and there are 
many glaciers, some of which run down into the sea. These conditions 
influence the coastal deposits, which are generally composed of a tenacious 
blue mud, of which diatoms, so abundant in Antarctic waters, form a notable 
constituent. The foraminiferal fauna is very distinctive, and in view of the 
fact that no previous work has been done in the area, it is not surprising 
300 17 
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that the material gathered by the E.E. ships Discovery and William Scoresby 
has yielded several genera and many species new to science. 

Order: EOEAMINIFEEA. 

Family: MiLionmiEj. 

Siib-FamUy : Peneroplidinse. 

Gordiospira. Gen. n. 

Test free, porcellanous, very thin-walled and fragile, approximately 
circxdar in shape, consisting of a proloculum aronnd which a non-septate 
tubular chamber forms several coils in different planes, finally becoming 
planospiral and involute for several convolutions. In the planospiral stage 
the tube rapidly expands in width and thickness. The umbilical area is 
depressed and reveals the edges of some of the earlier convolutions. 
Aperture large and terminal. 

Gordiospira is isomorphous with Glomospira Ezehak (1885), but the 
irregular convolutions of the initial coil are less visible externally. They 
become very evident in transparent preparations. 

Gordiospvra fragilis. Sp. n. 

(PI. I, figs. 1-6.) 

Stations 45, 144, 145, 149, WS33, MS68. 

Test free, porcellanous, oval when young, becoming circular with full 
growth, very thin and fragile, papery white or translucent, surface often 
irregular, and marked with recurved lines of growth. Viewed as an opaque 
object, it exhibits 2-3 planospiral and embracing whorls of a tube which 
increases in diameter and thickness so rapidly that the final convolution 
forms the bulk of the entire test. The central portion of the test is depressed, 
and shows one or two transverse tubes. The aperture is terminal, very large, 
the outer margin projecting, the inner margins recurved to join the previous 
whorl. 

Viewed as a transparent object Gordiospira fragilis is seen to consist of 
a proloculum, around which an unseptate tube is irregularly coiled in 8-5 
convolutions set in different planes. Subsequently the tube becomes 
planospiral, forming 2-3 convolutions rapidly increasing in size and thickness. 
These later convolutions are involute to some extent, each concealing at 
least half of the previous convolution. 

The surface of the tubes is often rather irregular and always exhibits 
faint recurved lines of growth. 

Both megalospheric and microspheric forms have been identified, the 
latter being the larger, as usual. The megalospheric proloculum is about 
0-02 mm. in diameter, the microspheric too small to be measured with 
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certainty. The size of the test ranges up to 1*5 mm., or rather more, in 
diameter, but the general average is under 1*0 mm. 

Small specimens are usually oval in contour owing to the change in shape 
when the tube assumes the planospiral condition. After the first planospiral 
convolution it rapidly assumes a more circular contour. 

Specimens taken direct from spirit, stained and mounted in balsam, show 
that the protoplasmic body is voluminous, almost filling the tube from end 
to end. The protoplasm is finely granular and filled with food bodies, 
including diatoms and spicules. 

Gordiospira fragilis was observed at six Stations in South Georgia and is 
frequent at Stations 45, 149, MS68, at each of which a series in all stages was 
obtained. In depth its range extends between 26-270 metres. 

Family: AsTBOEHizmiE. 

Svh-Family : Saccanamininse. 

Pelosphcera. Gen. n. 

Test large, free, roughly spherical, constructed of large and small 
irregularly shaped mineral grains cemented Jfirmly together with copious 
cement which, externally, is soft and friable but internally firm and smooth. 
Pumished externally with two or more projecting processes, conical in shape, 
hollow, formed of fime sand grains and loosely aggregated mud and cement, 
similar in appearance to the external cement between the sand grains of the 
test. There is no visible external aperture to either the test or the processes, 
but the processes extend from, and conceal, large apertures in the test, which 
are clearly seen from the inside when the sphere is laid open. 

This is a very distinctive form in the perfect condition, but the conical 
processes are so friable that few specimens retain them throughout the 
cleaning process. Devoid of processes, the specimens, except for their 
abnormal size, would pass for Psammosphcera fusca, the apertures being 
usually concealed by mud. Only a few young individuals were found. 
These bear two processes only, sometimes almost equalling in length the 
diameter of the sphere, and are usually, but not always, built of smaller sand 
grains than those employed by the adult organism. 

Pelosphcera^k no doubt closely allied to PsammospJic&ra, but, even without 
its typical processes, would be distinguishable by its ' relatively enormous 
size and the friable nature of the external cement. 

Pelosphcera cormda. Sp. n. 

(PL II, figs. 12-15.) 

Stations 17, 27, 126, 144, 148. 

The characteristic features of the genotype have been given under the 
description of the genus. The best specimens, both large and small, were 

17—2 
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obtained at Stations 126, 144, 148, where the material was obtained from 
nets attached to the trawl, and the specimens had been subjected to less 
friction than at Station 27. At this Station dredged material had been 
passed through sieves, with the result that few specimens retained the 
characteristic processes. It is of frequent occurrence at Stations 27, 126, 
148 — ^rare elsewhere. At Station 17 the only specimen found was abnormal, 
both in size and shape. It is roughly triangular in outline, about 6-0 mm. 
in greatest diameter, and constructed of relatively enormous sand grains. 
A specimen from Station 148 which was laid open contained a large, orange- 
coloured sphere almost filling the central cavity, which is probably the 
protoplasmic body in a chitinous envelope. Similar enclosures have been 
found in Pelosina. 

Dimensions range between 8*0-5-0 mm. in diameter. 


Armorella. Gen. n.* 

Test free, monothalamous, approximately spherical, furnished with a 
variable number of extended tubes of different lengths, with an aperture at 
the end of each tube. Wall firm, but very thin, constructed of fine sand, 
diatoms and sponge spicules incorporated with much cement, occasional 
larger sand grains and spicules projecting from the otherwise smooth and 
rather shining surface. Interior surface similarly smooth. Colour light 
grey. 

This is a very distinctive form, closely allied to Thurammina and Tholosina^ 
its afiBnities probably lying with the latter genus. Small specimens furnished 
with short tubes or remains of broken tubes are very like Thurammina 
jtapiMata in their spherical form, but a series of specimens links them up with 
the large arid multi-tubular individuals which have no resemblance to that 
species. Moreover, the broken tube-ends are very unlike the apertures of 
Thurammina. 

Small sponge spicules are often employed to a considerable extent as 
building material, being smoothly incorporated in the wall. At Station 144 
they play a larger part than usual in construction, the sphere in some cases 
being built round a bundle of spicules, the ends of which may project to an 
extent equal to the diameter of the test. This spicular construction to some 
extent also modifies the shape of the test, which tends to become polyhedral 
instead of spherical. Such tests are probably not evidence of selective 
powers, or only to a limited extent as compared with the use of spicules in 
Psammosphcera rustica. But these projecting spicules would undoubtedly 
serve a useful purpose in supporting the organism in the surface layer of 
mud, and this would be of value to the animal, which is not one of the mud- 
eaters. The protoplasmic body is large, but not loaded with mud and 
diatoms, as in many Arenacea. 


* In Memory of Armorel Daphne Heron- Allen, who died July 3rd, 1930, aged 22. 
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On the other hand a specimen found at Station 45 exhibits a definite 
instance of selection similar to Psammosphcera parva^ the spherical test, 
which is very neatly built of fine sand only, being transfixed by a very long 
spicule (fig. 9). 

These projecting spicules are sometimes used as supports for the tubes 
which are attached to them. But there is no general practice, and frequently 
a tube is seen growing out quite close to a projecting spicule, but unattached. 

Armorella has probably a wide distribution in deep or cold waters. A 
similar organism, though specifically distinct, has been found in several 
dredgmgs round the British Isles, but always of rare occurrence. Several 
of the figures in Haeusler’s papers attributed to Thwrammim would appear 
to be referable to our genus, in which case its record extends back to 
Jurassic times. 


Armorella sphcerica. Sp. n. 

(PL II, figs. 4-11.) 

Stations 27, 31, 45, 123, 140, 144, 148, 149, WS3B, 154, 334, MS68. 

The description of the genus is sufficient for the species, which is very 
common at Station 144, common at 148, 149, frequent at 45 and 140, very 
rare at the remaining stations. The range of depth lies between 110-270 
metres, except for a single specimen at WS334 in 8705 metres. There is a 
considerable range of size, the specimens reaching 1*2 mm. in diameter 
without tubes. An average size is about 1-0 mm. in diameter. Tubes 
average up to 0*3 mm. in length. There can be no doubt that the small 
individuals which represent the species at those Stations where it is rare are 
merely young or pauperate individuals. 

The external texture varies to a lesser extent. In general, the sphere 
is smooth externally, owing to its homogeneous construction, but, occasion- 
ally, the animal incorporates sand grains, which, being larger than the thick- 
ness of the wall, project and give an unfinished appearance to the test. 

The tubes vary enormously both in size and number. It is difficult to 
give a maximum, as a broken tube may leave little trace. Specimens with 
four tubes are common. The length of the tube has no relation to the size 
of the sphere, many large specimens have very short tubes and vice versd. 


Sub-Family: Bhabdammininge. 

HippocrepineUa. Gen. n. 

Test free, monothalamous, irregularly cylindrical and sometimes curved, 
furnished with two terminal apertures. Wall thin, compared with the size 
of the large central cavity, constructed of extremely fine sand and mud 
with little cement, and generally without inclusion of larger particles ; 
smoothly and neatly finished, but often exhibiting numerous fee transverse 
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wrinkles. . It is probably flexible during life, but dry specimens are rigid, 
and fragile. Colour varying from white to very dark grey. 

Although widely distributed round the coastline of South Georgia, 
Hippocrepinella is mainly characteristic of the Cumberland Bay area, the 
majority of the records being from stations in or near that bay. It favours 
the tenacious mud found in that area, although a few specimens have been 
recorded elsewhere on sandy bottoms. 

Hippocrejpinella appears to be nearly related to Hippocrepina- Indeed, 
but for the existence of the secondary aperture we should have had no 
hesitation in referring the specimens to that genus, as the wall of the test 
is very similar in character though more delicate. Also, owing to the finer 
materials employed in its construction, the surface of the test is smoother 
and more polished. 

Of the two apertures one, which may be regarded as the principal oral 
opening, is always well defined and sometimes quite large, while the secondary 
or basal opening is usually inconspicuous, and sometimes only to be detected 
with difficulty. 

There is little doubt that the test is flexible and extensible in life. The 
apertures probably expand for the absorption of food, and contract for 
its digestion, opening again for the rejection of the empty diatom valves 
which form its food. Diatom valves have been observed, inside the cavity, 
of dimensions larger than the aperture. This flexibility of the living test 
would also account for the curvature of some specimens and the transverse 
wrinkles observed in others. 


Hippocrepinella hirudinea, Sp. n. 

(PI. I, figs. 7~15.) 

Stations 27, 28, 45, 123, 126, 140, 148, 144, 148, 149, MS68, WS28, 42. 

Test free, monothalamous, irregularly cylindrical, occasionally curved, 
rounded at the extremities which are sometimes slightly clavate, at others 
tapered off. Wall thin, smooth and neatly finished, shining or matt,” 
often covered with fine transverse wrinkles. Apertures, central and terminal, 
usually varying in size, one being more pronounced than the other. Colour 
varying from light to dark grey. Size up to 2*0 mm. in length, 0-5 mm. in 
width. 

This species, which is the genotype, is very variable in size and general 
appearance, while very constant in its specific features. Although many 
specimens are to be found in perfect condition, the majority exhibit compres- 
sion, distortion, or shrinkage in varying degrees. The explanation is to be 
found in the condition of the interior of the test. We ourselves have laid 
open many tests, and Mr. J. T. Holder, F.E.M.S., has been so good as to cut 
serial sections of others, longitudinally. The cavity is found to be more or 
less compactly filled with an ingested mass of foodstuffs, principally diatoms. 
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and it depends upon the compactness of this mass whether the test preserves 
its outline after death, or suffers distortion and compression. Mr. Holder’s 
sections have also been useful in demonstrating the fineness of the material 
used in construction, and the almost total absence of larger particles of sand. 

Occasional specimens noticed at several stations, notably 140 and 144, 
exhibit a number of irregularly placed pustular openings in the walls of the 
test, the origin of which is obscure. Prom the nature of the openings they 
are clearly not due to external agencies, but originate inside the test. They 
may be subsidiary openings for the emission of young individuals, but it 
seems more probable that they are made by minute organisms, perhaps 
Nemertine worms, which have been ingested with the mud mass as food, and 
have successfully eaten their way through the wall of their captor. 

Hippocrepi/nella hvrvdinea is very common at Station 45 and common 
at 144 and 148, all of which are in or off Cumberland Bay. At the other 
Stations it is rare, or very rare. In depth the range extends between 100-846 
metres. 

An abnormal specimen found at Station 45 is bifurcate at one extremity, 
each of the arms bearing the usual aperture (fig. 7). 


Hippocrepinella hirudinea. Var. crassa, Var. n. 

(PI, n, figs. 1-3.) 

Stations 660, WS32. 

General characteristics as in the species, but the test is much broader in 
proportion to its length ; of an elongate oval or fusiform shape, round in 
section or compressed. Walls thicker and composed of coarser material, 
rough in texture, apertures inconspicuous. Length 1-2 mm. Breadth 
0*5 mm. 

The genotype Hippocrepinella hirudinea was not recorded at either of 
the Stations 660 and WS32. Its place appears to be taken by a form which 
we prefer to regard as a variety, rather than as a separate species, although 
its appearance is very distinctive, especially in the case of the specimens from 
Station 660, which is in Cumberland Bay. The specimens from Station WSS2 
are less rough. The organism is rare at both stations. 


Hippocrepinella aWa, Sp. n. 

(PL I, figs. 16-18.) 

7 Stations. 27, 45, 126, 144, MS68, WS33, 154. 

Test monothalamous, cylindrical or fusiform, furnished with a large 
principal aperture on a produced neck, with or without a collar ; a secondary 
basal aperture may be present ; wall very smooth and of paper-like thinness, 
constructed of very minute particles without visible cement. Inner cavity 
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enormous compared with the thickness of the wall. Colour uniformly 
dead white. 

Size very variable, the largest specimen being 0*8 mm. broad, 2*8 mm. 
long, and the smallest 0-52 mm. long and 0*09 mm. broad. 

The foregoing is an attempt to describe an organism which, owing to its 
rarity and fragility, is represented by very few entire specimens, hardly any. 
of which agree in all details, though all conform in the nature of the test. 

The wall of the test is extremely thin in comparison with the size of the 
organism, and, owing to the absence of cement and the uniformly minute 
size of the particles employed in its construction (apparently fragmentary 
diatoms), is, when dry, fragile to the last degree. In life it is almost certainly 
flexible and distensible, but nearly all our specimens are more or less collapsed 
and broken. 

The great variation in size probably represents stages of growth only, 
but in different specimens there is an equally remarkable range of form 
between broadly fusiform and elongate cylindrical. 

The most striking point of difference in the specimens lies in the form 
of the aboral extremity. The principal aperture is always conspicuous and 
large on its more or less produced neck, and is sometimes furnished with a 
thickened collar. The secondary or basal aperture hardly exists, as such, 
at all. In many specimens the basal end is produced into a pronounced 
nipple, which may or may not be pierced ; in other specimens it presents 
an unbroken rounded extremity. 

These points of difference, especially the last mentioned, raise the questions 
(1) whether the specimens represent more than one species, and (2) whether 
they are proper to Hipj}Ocrepmella, We think the second point must be left 
for final decision when more material is available, but, having regard to the 
identical nature of the wall in all the specimens, and its probable plastic nature 
when living, we attach little importance to the variations in size and shape or 
even to the apparent suppression of the basal aperture. 

Hippocrepinella alba is very rare everywhere, but a good many specimens, 
more or less fragmentary, have been obtained in all, the best Stations being 
45, 144, MS68, and WS154. Its food consists of ingested diatom-mud as 
in the case of Hippocrepinella himdinea. 

Its range in depth extends between 100-270 metres. 


DESCBIPTION OF PLATES. 

PLATE I. 

Fig. 1. — Qordiospira fragilis. — Young individual, side view. X 40. 

Figs. 2-3. — Owdioapira fragilia. — ^Adult individuals, side view. X 30. 

F^. 4. — Qordioapira fragilia. — ^Adult individual, edge-oral view. X 30. 

Fig. 6. — Ghrdtoapira fr^lia. — Young individual viewed as a transparent object to show 
the irregul^ coilir^ of the early chambers. Protoplasmic body dark. X 160. 
Fig. 6.- — Qordioapira fragilia. — ^Young individual viewed as a transparent object to show 
the irregular coiling of the early chambers. Protoplasmic body, dark. X 80. 
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Fig. 7. — Hippocrepinella Mmdinea. — ^Abnormal individual mth bifurcate extremity. 
X 20. 

Fig. 8. — Hippocrepinella hirndinea, — ^Thin section showing protoplasmic body loaded 
with diatoms. X 20. 

Fig. 9. — Hippocrepinella hirudinea. — Opaque section. The variations in the thickness of 
the wall of the test at different places are due to the angle at which the section is 
cut. X 20. 

Fig. 10. — Hippocrepinella hirudinea, — Oral end view, x 15. 

Figs. 11-15. — Hippocrepinella hirudinea. — Side view illustrating variations in shape due 
to compression, shrinkage, etc. Figs. 13, 14, and 15 show accessory openings in 
walls, possibly due to parasites. X 20. 

Figs. 16-18. — Hippocrepinella alba. — Side views of specimens of various sizes. X 20. 


PLATE IL 

Figs. 1 and 2. — Hippocrepinella hirudinea, var. craesa, — Side views. X 24. 

Fig. 3. Hippocrepinella hirudinea, var. craasa. — ^End-oral view. X 24. 

Figs. 4-8. — ArmoreUa aphcerica, — ^To illustrate variations in size, number of tubes, etc. 
X 35. 

Fig. 9. — ArmoreUa aphcerica. — ^With incorporated sponge spicule. X 25. 

Fig. 10. — ArmoreUa aphasrica, tising coarse material for construction. X 25. 

Fig. 11. — ArmoreUa aphcerica, using sponge spicules and coarse sand for construction. 
X 25. 

Fig. 12. — Peloaphcera comuta. — ^Young individual. X 9. 

Figs. 13 and 14. — Peloaphcera comuta. — Stages in development. X 9. 

Fig. 15. — Pdoaphcera comuta. — ^A specimen laid open. The white lines between the 
sand grains indicate the highly finished surface of the incorporating cement, as 
contrasted with the rough external layer. X 9. 
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XI-NOTE ON THE SUBSTAGE DIAPHBAGM. 

By Conrad Beck, C.B.E., P.E.M.S. 

(Head November ISth, 1931.) 

One Text-Figure. 

Teanspaeent objects when viewed under a low-power microscope are 
generally illuminated by a concave mirror, but when high powers are used, 
by a flat mirror and a condenser. These remarks refer to the illumination 
of low powers with a concave mirror and the use in connection with this of 
a diaphragm between the mirror and the object. 

The regulation of the angle of illumination is recognized as being of such 
importance with high-power microscopy that the use of a substage condenser 
is always fully discussed. The use of a diaphragm with mirror illumination 
with low powers has not always received the attention it deserves. 

Early writers on the microscope state that no microscope should be 
supplied without a diaphragm to limit the aperture, that is, the angle of the 
illumination. Later writers are less explicit, but explain that a diaphragm is 
generally supplied and do not say what it is for. 

A diaphragm may be used for two purposes 

(1) To reduce the area of the object that is illuminated. 

(2) To alter the angle of light which passes through the object and thus 

to fill the aperture of the object-glass to a greater or less degree. 

There does not appear to be any other function of a diaphragm. The 
actual intensity of the illumination should be controlled by other means. 

As to the first use of a diaphragm, the reduction of the area of the object 
that is illuminated, if, for instance, the microscope is examining a field of 
view of 5 mm. and the mirror is illuminating an area of 50 mm,, there will 
be reflections from the slip and cover glass which by glare and flooding tend 
to produce a misty image. The experience of this with wide-angle condensers 
is familiar to all, but the angle of the light which reaches the object from a 
mirror is small, and consequently the percentage of reflected light is small. 
Direct light incident on a glass surface has about 4 per cent, reflected, and 
this does not rapidly increase until the angle of the Kght exceeds 70°. 

A 2-inch mirror 4 inches below the stage throws a beam of light of about 
30° angle 0*26 N.A. upon the object, and although the effect of glare can 
just be noticed, it will be found to be so slight that we need hardly consider 
this function of a diaphragm, to reduce glare, as being of practical importance. 

The second use of a diaphragm is of far more consequence. This limits 
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the angle of light which passes through the object and fills the aperture of 
the object-glass. 

The fuU resolution of an object-glass will not be obtained unless 
the aperture is fully made use of. That is well established, but neither will 
the full resolution of an object-glass be utilized unless the eyepiece has 
sufficient magnifying power to render visible the detail that is in the image 
produced by the object-glass. 

Suppose a |-inch object-glass 0*26 N.A. is being used with a 2-inch con- 
cave mirror at 4 inches from the stage, the mirror will just fill the whole 
aperture of the object-glass with light and the maximum resolution of about 
26,000 lines to the inch will exist in the image. To see this fine detail, 
however, an eyepiece magnifying about x 15 is required, and if only a No. 1 



eyepiece magnifying, say, x 6 is in use, there is no need to have this extra 
fine detail in the image for it cannot be seen. There is therefore no necessity 
to fill the whole aperture of the object-glass, and it is probably sufficient to 
use an angle of illumination of only one-third the angle to resolve everything 
that can be seen with this low magnifying power. In this case a diaphragm 
between the mirror and the stage may be used to reduce the angle without 
affecting resolution. 

The advantage of reducing the angle of the illumination is not marked in 
stained specimens where the structure is revealed by the distribution of 
differently stained areas, but in semi-transparent or almost colourless objects 
it can scarcely be exaggerated. The structure or even the outlines of trans- 
parent objects are barely visible when illuminated with a wide angle cone 
of light, and the angle of illumination must often be restricted even below 
the amount required to give maximum resolution in order to show what is 
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desired. Therefore, the statement that a microscope should be provided 
vdth a diaphragm is justified and its chief, if not its only, object is to regulate 
the angle of the illumination that passes through the object. ^ 

Four varieties of diaphragms are in general use : A small pinhole which 
can be moved backwards and forwards between the object and* the 
mirror. This regulates the angle of illumination, but is generally made so 
small that due to the thickness of the slip it cannot be placed sufficiently 
near to the object to admit the maximum cone of light, and this maximum 
is sometimes required. 

A revolving disc with different size apertures placed about |-inch below 
the object also limits the aperture to definite angles according to the number 
and size of the apertures. 

A third method is an iris diaphragm so made that it is fixed almost in 
contact with the under surface of the 8x1 slip. This does not limit the 
angle of light until it is so small that it limits the field of view. It limits 
the area of the field of view but does not limit the angle. If used over the 
top of a condenser it hmits the angle of light coming from a condenser, but 
as a diaphragm for use with a mirror has no justification. 

The fourth kind of diaphragm is an iris diaphragm at a considerable 
distance, say an inch or an inch and a half> below the object. This allows 
of a sensitive regulation of the angle of light and will be found to be the best 
form of diaphragm for use with a concave mirror. It does not limit the 
area of the field illuminated as definitely as a diaphragm nearer to the object, 
but this is a matter of minor importance. 
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XII.— ON THE CINBMA.TOGEAPHIC EXAMINATION OE SERIAL 778. 5. 
SECTIONS AS AN AID TO HISTOLOGY. 

By P. E. Peacock and L. Woodhouse Price. 

(From the Research Department, The Glasgow Royal Cancer Hospital.) 

{Communicated hy Mr, J, E, Barnard, May \^th, 1932.) 

Two Plates akd Oke TEXT-FiatruE. 

The usual method of studying the histology of complex tissues, such as 
malignant tumours, is by means of a limited number of sections taken from 
selected portions of the tissue to be examined. Eeconstruction by means of 
models, so successfully applied by embryologists, where discrete structures 
are being examined, is unsuitable for the study of most tumours owing to 
their complexity. It occurred to us that the examination of serial sections 
in rapid succession by means of the cinematograph would throw a new light 
on the morphology of such complex tissues. The ideal method, theoretically, 
would be to cut the entire mass of tissue into serial sections, to photograph 
each of these in order on a cinematographic film, and thereby to reconstruct 
the whole tissue. 


Apparatus. 

The practical application of this method has been worked out by a series 
of experiments in micro-cinematography in which three different makes of 
amateur cinematograph cameras were tried out. The Bell and HoweU 
70 D Bilmo camera was finally chosen as the most suitable for our purpose. 
The method consists in making a small number of exposures of each of a set 
of serial sections of the tissue to be examined, and projecting the pictures 
in rapid succession by means of a cinematograph projector. In this way 
successive planes are seen in rapid sequence and an idea of solidity is obtained. 
Owing to the technical dijEculties involved any idea of utilizing the serial 
sections themselves, mounted on cinematograph film, or any other such 
system, was abandoned in favour of photography. 

The apparatus consists essentially of an optical bench, a source of light (A), 
condenser (B), microscope (C-P), cinematograph camera (G-), and a screen (I). 
{See fig. 1.) 

Source of Light — After preliminary experiments with ordinary filament 
lamps, Nernst filaments, carbon and iron arcs, the most satisfactory source 
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was found to be a Pointolite. A large condenser was used to project a 
parallel beam on to the substage condenser of the mcroscope, the mirror 
having been removed. 

Mioroscojpe . — The microscope was aligned horizontally so that the ocular 
was in the optical axis of the light and the camera lens. 

Camera . — The camera was arranged on a movable platform, pivoted 
at one end, so that it could be swung into optical alignment with the micro- 
scope, or swung out of line to allow the image to fall on the screen. An 


I 
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Fig. 1. 

additional lens (H) is mounted on the platform so that it comes into alignment 
when the viewing screen is used and of such focal length as to give a sharp 
image on the screen without altering the focus of the microscope. 

Screen . — The screen consists of a rigid frame with spring clips at top 
and bottom. A sheet of paper was held normal to the optical axis by the 
clips and served for the examination, focussing, and orientation of successive 
sections. 

Filter holder. — J, carrying wratten B. and G. Filters. 


Technique. 

The following technique has been found to give the most satisfactory 
results. The apparatus is aligned, and an image projected on to a screen 
consisting of a piece of undeveloped film placed in position in the frame of the 
camera. This is brought to a sharp focus under direct examination through 
a loup. The position of the microscope is then noted by taking a reading 
on the scale of the fine adjustment, and a small number of exposures is 
taken at this setting. Similar exposures are taken for a series of other settings 
on either side of this focus. The film is then developed, and, by an examina- 
tion of the resulting images, the optimum setting for sharp definition is 
determined. The microscope is then set at this focus. The camera is 
now swung out of line and the screen so adjusted that the image is brought 
to a sharp focus by the lens (H) without altering the focus of the microscope. 
The screen is clamped rigidly in this position, and the apparatus is ready for 
use. 

To photograph a series of sections all that is now necessary is to load the 
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Cinematogm'phic Examination of Serial Sections, 

camera, place the first section on the microscope stage, suitably orientated, 
and by means of the fine adjustment to obtain a sharp image on the screen (I). 
The projected image on the screen is outlined in pencil to facilitate the 
orientation of subsequent sections, the camera is swung into position and an 
exposure is made. About seven exposures to each section gives a sufficiently 
smooth sense of continuity when the film is projected. 

The next section is then placed in position, focussed so that its image on 
the screen coincides as nearly as possible with the outline of the first, and 
exposures are made as before. This is repeated with each section in turn 
until the whole series has been photographed. 

Prom time to time it is necessary to make a fresh outline drawing on the 
paper screen (I) as the' gross character of the serial sections begins to change. 

The resulting film when complete is developed and reversed as a direct 
positive. Such a film, when projected, runs sufficiently smoothly to give a 
good sense of continuity, and it is only the technical difficulty of preparing 
serial sections free from distortion and the inherent imperfections of the 
apparatus which impair the perfectly smooth transition from one section 
to the next. 


Discussion. 

To the best of our knowledge this method of reconstructive histology has 
not hitherto been described, but it would seem to have many obvious applica- 
tions to the problems of pathology and embryology. Embryonic structures 
were selected for our earlier films, since the morphological arrangement of 
the tissues being reconstructed were already known and we were able to 
judge the value of the impressions created by the projected film. Our chief 
interest, however, is in the reconstruction of early malignant tumours in 
the hope of learning more of their origin and mode of spread in relation to 
the normal tissues. Several small primary squamous carcinomata have been 
studied and compared with normal and chronically inflamed skin. The most 
interesting point that has been rendered obvious by the study of these films 
is the morphology of typical cell-nests. In ordinary sections these usually 
appear as isolated clumps of keratinized cells separated from each other and 
from the surface of the tumour. In the reconstructed film, however, they 
are seen to be in direct continuity with each other and with the surface of 
the tumour. In other words they are part of the downgrowth of epithelium 
characteristic of squamous carcinoma and represent the homy layer in the 
confused and sponge-like structure that results from disorderly malignant 
growth. 

The reconstruction of tissues by this method can be apphed in several 
ways and it is important to decide at the start what is wanted. Eof example, 
in studying an embryo it is possible to ignore the relation of the viscera to 
the embryo as a whole and to keep one viscus always in the centre of the field. 
If this is done we get an idea of any transitions in the structure, e.g., from 
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squamous to columnar epithelium, but the shape and relations of the organ 
cannot be accurately estimated. On the other hand, where true relations 
are being considered it is obvious that the viscera will appear to move 
relatively to each other and to the field as the film is projected. Suitable 
titling during the course of the film ensures that the correct impression is 
obtained. 

To achieve any useful results on the above lines will probably take a 
considerable time, but we have thought it worth while to advance this method 
in the hope that other research workers may find it useful. 


UST or TITLES OCCDERING IN THE EILM 

“CINEMATOGRAPHIC EXAMINATION OE SERIAL SECTIONS.” 

Reconstruction of Tissues by Photography of Successive Serial Sections. An Experimental 
Film from the Research Department of the Glasgow Royal Cancer Hospital. Each 
subject consists of a series of from 400-800 sections. Thickness, 

Developing Eye of a 38-day Human Embryo. (Note the entry of the Optic Nerve and the 
Hyaloid Artery.) 

Normal Skin. (Note the appearance of Hairs, Sebaceous Glands, and Sweat Glands.) 

Edge of Ulcer on Lip, showing Epithelial Hyperplasia, Cellular Infiltration of Corium, and 
dilated Lymphatics. 

A General Survey of a Selected Section, obtained by moving the mechanical stage of the 
microscope. 

Squamous Carcinoma of Lip. (Note continuity between Surface Homy Layer and Cell 
Nests in deeper parts of sections.) 


DESCRIPTION OF PLATES. 

PLATE I. 

Eig. 2. — Serial sections of the eye of a 38-day embryo, showing hyaloid artery emerging 
from the optic nerve. 

Pig. 3. — Serial sections of a hair follicle and sebaceous gland to illustrate the continuity 
between the gland and follicle, which, in the fimt three sections, appear as dis- 
connected structures. 

{Note analogy between the normal and malignant skin structures ; i.e., hair follicle 
and cell nest, in figs. 3 and 4.) 


PLATE II. 

Pig. 4.-~Serial sections of a keratinizing squamous carcinoma. Note the transitions 
illustrating the continuity between cell nests which appear to he isolated structures 
in some sections. The final picture is a low-power view showing the relationship 
of the group of cell nests photographed to the surface. A mass of keratinized 
tissue can be seen at X occupying a pit in the surface epithelium. 
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XIII-A MICROSCOPE PROJECTOR FOR LECTURE PURPOSES. 
By H. Harteidge, E.R.S. 

(From the Physiological Laboratory, St. Bartholomew’s Hospital Medical 

College.) 

{Read May 18«^, 1932.) 

One Plate. 

The various forms of projection apparatus which have been previously 
designed are subject to the disadvantage that much time is taken in changing 
the eyepieces, in changing and focussing the objectives, and in changing and 
focussing the substage and auxiliary condensers. The microscope projector 
described in this paper has been designed to overcome these difficulties. 
By moving one handle an interchange of high- and low-power objectives, and 
high- and low-power condensers can be achieved simultaneously. By the 
movement of another handle the interchange of four eyepieces can be 
achieved. 


The Objectives anb Eyepieces. 

The steps of magnification as seen on the screen by an observer at a 
distance of 12 feet are as follows : 

With the low power 8, 16, 82, and 64 diameters. 

With the high power 125, 250, 500, and 1000 diameters. 

At first sight it may appear faulty technique to use four eyepieces and only 
two objectives, and to change the magnification from 8 to 64 diameters with 
the low-power objective, and from 125 to 1000 diameters with the high power 
objective ; which is an eightfold change of eyepiece magnification. Thus, in an 
ordinary microscope with Huyghenian eyepieces, the lowest power eyepiece 
usually employed has a magnifying power of X 4 or x 5 diameters. There- 
fore, to obtain an eightfold increase of magnification, eyepieces of x 32 or x 40 
diameters respectively would have to be employed. But objectives which 
would stand such high-power eyepieces would necessarily be costly and great 
care would have to be exercised in using them if adequate results were to be 
obtained. This difficulty has been met in the projector described in this 
paper by using a range of very low-power eyepieces, namely, x 1, X 2, x 4, 
and X 8. The range of magnification of one to eight is still obtained, while 
at the same time the highest power eyepiece is such that any reasonably 
good objective will give quite adequate definition. These four eyepieces 
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are made “ parfocal/’ that is, when an objective is in focus with one it is in 
focus with them all. A further advantage of using low-power eyepieces is 
that a brighter image is thrown on the screen. This may be explained as 
follows : A two-thirds objective with a x 8 eyepiece gives an image of the 
same magnification as does a one-third objective with a x 4 eyepiece. 
But the latter produces a brighter image than the former because the objective 
has a greater numerical aperture. Bor the same reason, a one-sixth objective 
and a X 1 eyepiece gives a brighter image than either. In other words, it 
is always preferable in projection, and in other cases where bright images 
are required, to use high-power objectives and low-power eyepieces. This is a 
further reason for the use of low-power eyepieces in this projector. 


The Slide and the Micboscope Stage. 

In this projector the slide is placed on the stage with its cover-glass 
nearest to the objective, as in an ordinary microscope, but unlike an 
ordinary microscope, it is attached to the under side of the stage, that 
is, on the side near to the source of light. This position of the slide has 
four advantages : (1) the space between condenser and slide being greater 
than that between objective and slide, the changing of one slide for 
another is more easily carried out ; (2) the slide is placed on the side of 
the stage which is illuminated by the light source used for projection, 
and this illumination facilitates the changing of the slides ; (8) the thick- 
ness of the glass slide is of no consequence since the side of the slide on 
which the specimen is mounted is in contact with the stage. Therefore 
slides of different thickness are aU in focus, and when once the objectives 
have been focussed for one slide they remain approximately in focus for other 
slides ; (4) if an objective should accidentally come into contact with the 
slide, the latter is merely pushed away from the stage without damage to 
either objective or slide. 


The Illumination. 

Although various light sources, such as the tantalum arc and the 
metal filament lamp, can be used for micro-projection, there is no doubt 
that the carbon arc has the advantage of giving brighter images. It 
has the disadvantage of requiring to be recharged with new carbons and 
of having to be adjusted. These operations are too well known to require 
description here. Adjustments are facilitated in this projector by the employ- 
ment of a “ view finder,’' in which an image of the carbons is thrown on to 
a ground glass screen which is readily seen by the operator. The light from 
the arc is rich in infra-red rays and ultra-violet rays. The former heat the 
specimen and the latter bleach it. These unwanted rays are removed in 
this projector, (a) by a water cooling trough, (b) by a trough fiUed with a 
saturated solution of ferrous sulphate, and (c) by a screen of didymium glass. 
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If necessary, contrast screens may be added in order to emphasize certain 
details in the specimens. When the low-power eyepiece is in use an 
excessively bright irregularly lit field was obtained. To remove this 
irregularity, and reduce the light, a ground glass screen is interposed between 
the arc and the substage condenser. When the high-power eyepiece is in 
use a less well lit field is obtained. To increase the illumination a switch 
is closed which increases the illumination by increasing the current taken 
by the arc lamp from 12 amperes to 20 amperes. 


The Mioboscope Adjustments. 

The microscope has six adjustments. (1) A focussing adjustment for 
the substage, (2) and (8) vertical and horizontal adjustments for the 
mechanical stage, (4) and (5) fine and coarse adjustments for the high- 
power objective, (6) a coarse adjustment for the low-power objective. 
So far as focussing is concerned the adjustments (4) and (6) are those 
most frequently in use. In order to avoid the operator trying to focus 
the low-power objective by means of (6), or the high-power objective by 
means of (4), screened electric lamps are fitted in boxes, and these lamps 
are switched on automatically by the movement of the handle A, so that 
when the high-power objective is in use adjustment (4) is illuminated, and 
when the low-power lens is in use adjustment (6) is illuminated. 


The Illusteations. 

Figure 1 shows the complete apparatus from one side. It will be seen 
to consist of arc lamp with ammeter, cooling troughs, metal base-bar, and 
microscope consisting of (1) two substage condenser slides, (2) a mechanical 
stage having 3-inch horizontal and 1-inch vertical movement, (8) two 
microscope body slides, and (4) the eyepieces. These are all bolted down 
to the metal base-bar and correctly aligned. 

Figure 2 shows a semi-side view. Handle “ A ” simiiltaneously changes 
the condensers and objectives, and handle B ’’ changes the eyepieces. 
The design of the lever system for changing the objectives has to be of such 
a nature that great precision of movement is obtained. This precision is 
obtained by the use of four slipping clutches, one to each objective and one 
to each condenser. Each objective has two stops : one limits its motion 
to the right and the other to the left. The condensers have similar stops. 
When the lever is moved one way the objectives and condensers move from 
right to left, come up against their stops and then slipping of the clutches 
occurs- When the lever is moved the other way the objectives and condensers 
move from left to right and again come up against their stops, when slipping 
of the clutches again takes place as before. In this manner four simul- 
taneous movements occur, each one being limited by stops independently 
of the others. Thus after changing from the high power to the lower power 
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and back again to the high power, no refocussing is necessary and no adjust- 
ment of the mechanical stage is required, since the objective is still projecting 
the same part of the specimen as it was before the movements. 

In fig. 8 the airangement of levers actuating the condensers, objectives, 
and eyepieces can be seen. As these levers are moved the condensers and 
objectives, which are fitted with centring mounts, are brought into position 
opposite to each other and in correct optical alignment. The four eyepieces 
which wiU be seea mounted in square fittings are arranged to pass in turn 
before the objective in use. 

This instrument is to be made by Messrs. W. Watson & Sons. 
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XIV.-A MICEOSGOPE PEOJECTOE POE MAKING DEAWINGS. 773. 2. 


By H. Harteidgb, P.E.S. 

(Prom the Physiological Laboratory, St. Bartholomew’s Hospital.) 

{Read May 18iA, 1932.) 

Three Text-Figures. 

The usual form of projection microscope for making drawings shown in 
fig. 1, has two disadvantages, (1) the operator has to stand up to make 
adjustments to the light source and condensers, (2) the image projected on 
the paper is dissimilar to that seen down an ordinary microscope— i.e., while 



Fig. 1. Fig. 2. 


parts near to, or away from, the observer are in the same position as they are 
in an ordinary microscope, parts on the right are projected to the left and 
mce vmL (That is, the projection microscope forms a mirror image of 
that seen down an ordinary microscope.) The reason for this may be 
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explained as follows : In an ordinary microscope the eyepiece image lies 
between the objective and the observer ; it is as if the objective were pro- 
jecting an image on a screen and on the opposite side of the screen were 
placed the observer. In the projection microscope, on the contrary, the 
observer is on the same side of the screen as the objective. These two 
disadvantages are avoided by the projection roicroscope shown in figs. 2 and 3. 



Fia. 3. 


By causing the projected image to be reflected at the plane mirror, the image 
is reversed so that it becomes identical with that seen down an ordinary 
microscope. At the same time the optical axis of the microscope is changed 
from the vertical to the horizontal, thus bringing its milled adjusting screws 
within easy reach of the seated observer. For changing the eyepieces or 
for horizontal projection the mirror is temporarily swung upwards, and to the 
left, out of the way. The apparatus is made by Messrs. W. Watson & Sons 
from standard microscope parts. 
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XV.— THE INFLUENCE OF REFEACTIVE INDEX ON 
MOUNTING MEDIA. 

By WiLFEm MarshaiiIi, M.A., B.Sc., M.D. 

(Communicated by Mr. W. E. Watson Baker, March l%th, 1932.) 

Hitherto the minute structure of biological tissues has been investigated 
chiefly by differential stains. Very little work has been done on the possible 
differentiation of tissue by varying the refractive index of the mounting 
medium, although forty years ago Dallinger (1891) wrote, “ If, . . . we can 
discover media which will be of sufficiently high refractive index, and stiU 
tolerant of or non-injurious to organic tissues immersed in it, a new line of 
investigation may be open to histology and pathology/' In petrology 
liquids of varying refractive index are often used more particularly to deter- 
mine the refractive index of rock constituents and crystals. The principles 
involved in such observations were laid down long ago by Sorby (1877), 
Maschke (1880), and Thoulet (1879), and they were applied, apparently 
independently, by Stephenson (1880) to the mounting of diatoms. He says : 
“ It may be demonstrated that the visibility of very minute structures is 
proportional to the difference between the refractive indices of the object 
and the medium in which it is mounted," and further : “ It follows from this 
that when this difference = 0 or is very small the structure is invisible." 
In a later communication (1882), “ On mounting Objects in Phosphorus and 
in a Solution of Biniodide of Mercury," he refers to the visibility of muscle 
fibre in different media, “ In water or glycerine (optically considered) it is 
well shown because the difference of refractive power is sufficient to depict 
the structure and not so great as to obscure the view, but mounted in Canada 
balsam, in which the two indices are so much nearer equality (balsam being 
less than muscular fibre), the image is so faint that we resort to polarized 
light if it be necessary to examine it under such circumstances " ; and, 
referring to the solution of the double iodide, “ For muscular fibre on the 
other hand a strong solution is not suitable since the high refractive power of 
the object approaches that of the medium and the resulting image is con- 
sequently very faint." A comment on this statement is made below. 

The effect of a mountant on the appearance of a tissue may involve at 
least three factors, namely : (i) a possible alteration in the physical con- 
dition of the tissue ; (ii) a difference in dispersion of the mountant and the 
tissue constituents ; (in) a difference in refractive index of mountant and 
the components of tissues. 

(i) An alteration in the physical condition of a tissue occurs prior to 
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the process of mounting from the action of the fixatives usually employed, 
but further changes are possible owing to the action of the mountant itself. 
The same tissue has generally a different appearance in an aqueous mountant 
and one of the same refractive index consisting of an organic fluid, probably, 
in most cases, owing to differences in colloidal aggregation of the constituents 
of tissues in the two liquids. Soap in aqueous solution is colloidal, while in 
alcohol it forms a true solution ; and, in a comparable way, some organic 
mountants may affect the lipoid containing elements of tissues. All moun- 
tants of high refractive index do not diminish the visibility of muscle structure 
in the way described by Stephenson in the case of potassio-mercuric iodide 
solutions. In some respects the structure is enhanced by such media. The 
use of this solution serves to illustrate the point under discussion. Like most 
other soluble mercuric compounds it interacts with amino-compounds and 
is a very delicate general test for alkaloids. It also affects albumins. Added 
to blood serum it causes a precipitate which is dissolved by excess of the 
iodide, but is dissociated on addition of water with the formation of another 
precipitate, which in turn may be redissolved by excess of potassium iodide. 
Owing to this reactivity with proteins, potassio-mercuric iodide is unsuitable 
for histological work, and observations made with it require the greatest 
care in interpretation. 

To take another example of a different kind of action, an eutectic mixture 
of chloral hydrate and camphor, owing to the former, has a marked clearing 
action on some tissues. Applied to a stained blood film it causes the red 
blood corpuscles to become invisible, leaving the white corpuscles apparently 
the sole occupants of the visual field. 

(ii) The difference in dispersion of a mountant and its embedded tissue 
is of much less importance in the case of stained biological tissues than of 
petrological sections or crystals, but it is not altogether negligible. Organic 
liquids of high refractive index have usually a different dispersion from that 
of tissues, and this difference may' be apparent in the preparation. Macro- 
scopically the effect is well seen in spectral emulsions. Generally, however, 
effects of this nature are due less to differences in dispersion than to incorrect 
adjustment of the microscope. With high refractile mountants especially, 
as correct optical adjustment as is possible is essential for proper observation. 
This correction consists mainly, as will be mentioned presently, of 
shortening of tube length or its equivalent. 

(iii) The effect of difference in refractive index has been referred to. It 
is concerned with the “ outline picture ” in an object. Assuming that a 
transparent xmcoloured solid in a colourless liquid of the same refractive 
index is invisible, and that the measure of visibility of transparent substances 
is the difference m refractive index between them and their immediate 
environment, it would seem to follow that the degree of visibihty would 
be the same for equal increments or decrements from the refractive index 
of such substance which may be termed the null point. And this deduction 
would be true it the transparent substance were part of a mathematical plane 
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bounded by mathematical lines ; but, as histological objects possess thickness, 
three dimensional space is involved, and this affects the appearance if not the 
visibility of structures at equal differences of refractive index above and below 
a null point. In the case of a highly refractile medium the rays of light 
converging to form critical lighting wiU be further refracted towards the axis 
in passing from the ordinary glass slide into the medium, whereas with a 
medium less refractile than that of the glass the light rays are refracted away 
from the axis. As a result strands of tissue, for example, appear broader 
and somewhat less defined in a medium of low compared with one of high 
refractive index. And it is obvious that, owing to the difference in refraction 
of the two media, strands slightly above or below the plane of sharpest focus 
will present a somewhat different appearance in the two cases. The picture 
in other words is not the same. It is further differentiated by the greater 
depth of focus given by the medium of high refractive index. This effect 
is of advantage in high-power photo-micrography, but it is perhaps most 
clearly exhibited in the greater stereoscopic effect obtained in high-power 
binocular microscopy. The differentiation of planes is interestingly brought 
out by comparing stained blood films mounted in low and in high refractive 
media. In a medium of low refraction the white blood corpuscles appear 
to be below the plane of the red corpuscles ,* in a high refractive medium 
they appear to be above. 

Another advantage of highly refractile media is the greater brilliancy 
of objects embedded in them under dark ground illumination ; and the effect 
is enhanced by the use of a highly refractile medium between condenser and 
slide. The effect is due to more light rays striking particles at glancing 
incidence, owing to their greater refraction in the medium, and being reflected 
into the objective. 

The most obvious effect, however, of highly refractile mountants is the 
greater visibility conferred on connective tissue, the refractive index of 
which, in the fixed state, is approximately 1*55. This result often gives to 
the visual field a sense of greater completeness. Sections of myxomata, 
gliomata, and similar tumours, in consequence show up well in mountants of 
high refractive index. The intercellular processes and the fibrils of epidermal 
cells, Hensen’s line in striped muscle, and eleidin granules in cells are also 
more clearly seen. In stained blood films the red corpuscles and the nuclei 
and intracellular granules of white corpuscles are more sharply defined, but 
in unstained blood films the only noticeable effect of highly refractile 
mountants is the increased visibility of the red corpuscles and especially 
of the distortions due to drying. An appearance of central vacuolation is 
often noticeable. Malarial parasites in stained films seem to be more easily 
found than in Canada balsam mounts, but in unstained films parasites are 
not easily found even in the most highly refractile media. For bacteriological 
purposes, however, a highly refractile medium does not seem to be 
advantageous. Well-stained bacilli stand out more sharply, it is true, but 
an appearance of spore formation is often conveyed which does not exist. 
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The investigation seems to show that media of high refractive index are 
likely to find only a limited sphere of usefulness in histology. Wide variations 
in the refractive index of a mountant from that of the slides in common use 
introduce conditions which seriously affect resolution and which are not 
greatly minimized by the use of slides of highly refractive glass. The 
highest refraction of a mountant likely to be of use in histology may be put 
at 1*70, and for mountants approaching this refractivity specially computed 
objectives are desirable. Without these the ordinary laboratory microscope 
stand cannot be used with success. A high refractive index of the mountant 
has an effect comparable to that of a thick cover-glass and the tube length has 
in consequence to be shortened, often considerably. With a 4 mm. objective 
having a correction collar and corrected for a tube length of 250 mm., it has 
often been found impossible to get a clear picture of a section in a moimtant 
of jLcl-80 under a No. 1 cover-glass with the correction collar adjusted for the 
thickest cover-glass and the draw-tube fully pushed in, giving a tube length 
of 175 mm. It is obvious that with the ordinary laboratory stand and 
objectives corrected for 160 mm. tube length, even approximate adjustment 
for highly refractile media is impossible. This effect may, of course, be 
minimized by having section and mountant as thin as possible. 

The media investigated were numerous and varied in refractive index 
from 1-38 to 2-00. Besides the usual mountants they included a mixture of 
chloral hydrate and camphor and several other eutectic noixtures of different 
refractive indices, aqueous solutions of potassio-mercuric iodide and other 
substances, and various pure organic compounds. The refractive index of 
the media employed was taken with a Zeiss-Abbe refractometer for media up 
to jul*68. Bor media of higher refractive index a Pulfrich refractometer, 
kindly lent by Prof. Findlay, was used. 

Owing to the different effect on cellular contents of aqueous and organic 
mountants it is desirable, for the purpose of studying the influence of refractive 
index, to compare the groups separately. Unfortunately there are no aqueous 
solutions of high refractive index adaptable as mountants of organic tissue. 
Double iodides have been referred to. (It may be remarked that the 
refractive index of saturated solutions of potassio-mercuric iodide is very 
variously given, a result which must be due to its having been taken at 
different temperatures since its solubility increases very rapidly with increase 
of temperature. On standing at ordinary room temperatures it does not 
usually exceed 1-62.) Observations have in consequence been made mainly 
on organic mountants. In this group, on the other hand, it is difficult to 
find suitable mountants of low refractive index. Acetone, methyl, and ethyl 
alcohols (approximate jul-Sfl) are too volatile and remove the stains of 
tissues. The butyl alcohols are more convenient and iso-butyl alcohol 
(f6l*39) was much used. Cellulose varnishes are still more convenient and 
can be used for permanent mounts if proper care be taken. Durofix, used 
for repairing broken porcelain, etc., has a retractive index of 1*414, somewhat 
more when dry, and is a useful preparation. Unfortunately on drying it 
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contracts powerfully. A section, after passing through absolute alcohol 
is washed with amyl acetate and Durofix applied. A cover-glass is then 
gently pressed on until the mountant reaches nearly to the edge. If it 
reaches the edge the subsequent contraction will cause internal tears and 
the mount wiU be spoiled. 

Of the mountants of relatively high refractive index that were used only 
monobronmaphthalene, methylene iodide, phosphorus, and the recently 
introduced Hyrax require notice. It may be mentioned, however, that 
piperine (iU,l-70) was extensively investigated, but in no combination did it 
prove a satisfactory medium. In aU mixtures used, having a refractive 
index above 1*55, sopae piperine eventually crystallized out. 

Monobronmaphthalene and Hyrax were the most satisfactory of the 
highly retractile mountants since neither of them appears to react with fixed 
tissues. Monobronmaphthalene, being liquid and slightly volatile, necessi- 
tates the mount being ringed if permanency is desired. Hyrax, which is 
considered below, requires no protection. 

Methylene iodide (ju,l*74) is a somewhat unstable and reactive substance. 
It forms double compounds with certain metallic salts like silver nitrate, and 
consequently it tends to decolorize silver stained preparations; and it 
frequently alters the tint of other stains. It dissolves some metallic iodides 
and sulphides and also sulphur and phosphorus with an increase in the 
refractive index of the solution in each case. The best solution is one 
saturated with sulphur and *warmed with a little arsenious sulphide until it 
assumes a canary-yellow colour. On filtering it forms a clear fluid {pl-Sl) 
and has been kept in a stoppered bottle unchanged for over two years. If 
used as a mount protective ringing is essential. 

Phosphorus, apart from the difficulty of its manipulation, is an impossible 
mount for organic tissues, partly owing to destruction which rapidly occurs, 
and partly because its high refraction prevents even an approximation to 
correct optical adjustment for observation. A saturated solution in 
methylene iodide, filtered, is easier to manipulate and is more stable, but it 
also eventually causes destruction of tissue. 

Hyrax, as sold, has a refractive index of 1-654 ; after evaporation of the 
solvent the refractive index increases to 1-80. In this state it is a soft 
solid capable of being cut with a knife and liquefies on heating. For the 
purposes of the investigation it has been used chiefly in this state, the sections 
having been previously cleared in monobromnaphthalene. A syrupy 
solution in monobromnaphthalene has a refractive index of 1*69, Solid 
Hyrax also dissolves in cedar wood oil, a syrupy solution having a refractive 
index of P625. 

Other mixtures that may be mentioned as useful are : Canada balsam, 
dried, 3 parts, monobromnaphthalene, 2 parts, a thick syrup (jxl-59) ; Canada 
balsam and monobromnaphthalene equal parts, • a thin syrup ; 

Styrax in monobromnaphthalene to a thin syrup (jLtl-623). 
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ZOOLOGY. 

(Under the direction of O. M. Findlay, M.D.) 

HISTOIiOaiCAIi TECHNIQUE, STAINING, ETC. 

The Demonstration of Mitochondria. — J. E. Baker (“ A New Method for 
Mitochondria/^ Nature, 1932, 130, 134). Qninone (parabenzoquinone) has an 
intense fixative action on mitochondria. The tissues are treated for an hour in 
qninone dissolved in saline then transferred to any other fixative such as Bonin’s 
or Carnoy’s fluid. The qninone may be at any concentration, from 0*05 p.c. for 
delicate tissues such as kidney to 0-5 p.c, for liver, but if the latter concentration 
is used the saline should be 0-1 p.c. less concentrated than usual. One may stain 
with iron-hsematoxylin or by Altmann’s or Benda’s method. In using Altmaim’s 
method a convenient differentiator is 1 part of absolute alcohol saturated with 
picric acid to 7 parts of 30 p.c. alcohol used cold. 6. M. F. 

The History of Staining. — ^H. J. Conn and R. S. Cxjnningham The Use 
of Dyes as Vital Stains,” Stain Technoh, 1932, 7, 81-90). The history of intravital 
staining is far older than the staining of fiLxed tissues. In fact, while the Chinese 
are said to have been familiar with the colouring of living tissue from very ancient 
times, the first recorded use of a vital dye goes back to 1567 when Antoine Mizaud, 
a French physician, recommended the employment of madder for staining the 
bones of animals feeding on that plant. The scientific introduction of vital dyes 
was, however, largely due to Ehrlich (1885-94) and his pupils, H. Ribbert (1904), 
and Goldmann (1909), who worked especially with pyrrhol blue. The vital seining 
of leucocytes was fost introduced by Gertes (1881), who employed cyanine and 
quixLolene blue for the differential staining of frog’s leucocytes and noticed that 
they retained there motility for a short time, while taking up the dye. 

G. M. F. 

The Marchi Method for Degenerated Nerve Fibres. — ^F. A, Mettles 
(‘‘ The Marchi Method for Demonstrating Degenerated Fiber Connections within 
the Central Nervous System,” Stain Techml, 1932, 7, 95-106). The following 
modification of the Marchi method is recommended. After preliminary hardening 
in 10 p.c. neutral formaldehyde for 24 hours the tissues are cut into parallel slices 
4 mm. in thickness and removed dhectly to an abundance of 3 p.c. potassium 
bichromate aqueous solution which has been aged for 3 months but has not been 
reduced to a green colour. Here the tissue remains for 2 weeks and is then placed 
in about four times its own volume of the Marchi mixture, which is made up of 
equal parts of 3 p.c. potassium bichromate and 1 p.c. aqueous solution of osmic 
acid. The time of action of this solution depends on the size of the tissue, varying 
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from 5 to 14 days. Tlie Marchi fluid is examined periodically and more osmic is 
added if necessary — ^tlie presence of osmic acid can be detected by the smell. 
After removal from tbe Marcbi fluid, tbe tissue is washed in water for 24 hours 
and then embedded in celloidin. The sections are usually cut dry at about 40/x, 
stored in 50 p.c. alcohol, and after dehydration are cleared in carbol-xylol and 
mounted in carbol-xylol balsam. In obtaining material for examination from 
animals it is best to Hll by coal-gas. Migration of the Marchi particle is explained 
on the basis of phagocytosis. G-. M. F. 

The Demonstration of Nerve Terminations in the Skin of the Hand. — 

M. R. Martinez P:erez Contribution a Tetude des terminaisons nerveuses dans 
la peau de la main,” Trav. Lab. Rech. Biol. Madrid, 1931, 27, 187-226). The pro- 
cedure recommended for the demonstration of nerve endings and Meissner’s bodies 
in human skin is as follows : Place slices 3-4 mm. thick in a 10-15 p.c. aqueous 
solution of chloral hydrate for 24 hours. Rinse in distilled water and fix in abso- 
lute alcohol for 24 hours, add 4 drops of ammonia to every 60 c.c. of alcohol. 
Rinse in distilled water till the objects sink. Transfer to a 1*5 p.c. solution of 
silver nitrate for 7-8 days at 37“ C. Reduce in formol pyrogallic acid in 24 hours. 

G. M. F. 

A New Method of Demonstrating Chromosomes in Insect Eggs. — 
M. L. SoHMUCK and C. W. Metz A New Method for the Study of Chromosomes 
in Entire Insect Eggs,” Science, 1931, 74, 600-1). Good results have been obtained 
with the eggs of the fungus gnat, Sciara copropJiila, which are 0*2 mm. in length 
and 0-1 mm. in thickness. The procedure, however, would probably work with 
larger eggs. The eggs are fixed for |-2 hours in Carnoy’s fluid, then washed for 
about 2 hours in several changes of absolute alcohol, passed through descending 
alcohols (1 hour each in 95, 85, and 70 p.c., and 30 minutes each in 50, 30, and 15 p.c., 
and washed in several changes of water. Place in cold normal HCl for 15 minutes 
and transfer to a similar solution heated to 60“ C. for from 3 to 10 minutes. Rinse 
in the cold HCl and place in SO 2 water for from 2 to 5 minutes. Stain in fuchsin- 
sulphurous acid for 1 hour, wash in two changes of SO 2 water, and rinse in several 
of tap water. Dehydrate rapidly, clear in xylol and mount in balsam or between 
cover-glasses, which when moved suflfice to turn the egg. It is important that the 
HCl and SO 2 solutions should be fresh, while the fuchsin sulphurous acid solution 
should be amber colour. G. M. F. 

The Staining of Bacterial Flagella. — W. E. Maneval The Staining of 
Flagella of Bacteria, with Special Reference to Mordants,” J. Bact., 1931, 21, 
313-21). An investigation into the composition and action of twenty-four 
mordants used for staining flagella is described. There appears to be little to 
choose. The following method for staining bacterial flageUa was the most satis- 
factory : it involved the use of an anilme-alcohol-fuchsin — 10 p.c. alcohol sol. 
basic fuchsin, 10 c.c. ; aniline oil and alcohol, 1 : 3, 5 c.c. ; 4 p.c. acetic acid, 
1 c.c. distilled water, 30 c.c. The sUdes, dried in air, are placed on a level surface, 
treated with 4-8 drops of mordant for 2-10 minutes ; are washed in 6-10 changes 
of water ; after draining 3-5 drops of stain are applied for as many minutes. They 
are then washed thoroughly and dried. G. M. F. 

The Addition of Glycerine to Bacterial Dyes. — ^F. M. Hxjntoon Glycerin 
as an Adjuvant to Bacterial Dyes,” Am. J. Clin. Path., 1931, 1, 317-9). The 
addition of glycerine to dye solutions aids in the keeping properties and at the same 
time increases the clearness of the microscopical picture. For Gram staining mix 
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15 parts of 3 p.o. solution of crystal violet in 95 p.c. alcohol with 85 parts of 30 p.c. 
aqueous solution of glycerine. Counter-stains may be : (1) Red, Mix 10 c.c. of 
carbol-fuchsin with 100 c.c. of a 25 p.c. aqueous solution of glycerine. (2) Brown- 
yellow. Shake up 2 gm. Bismarck brown in 100 c.c. of water and filter. To the 
filtrate add 30-40 c.c. of glycerine and mix. The technique is the standard 
Gram’s staining method. For staining tubercle bacilli in sputum two methods are 
employed : (1) The above crystal violet solution is used : if accidentally boiled 
the stain does not precipitate ; (2) Glycerine carbolfuchsine (5 p.o. phenol, 75 c.c. ; 
glycerine, 25 c.c. ; saturated alcoholic solution of basic fuchsin, 10 c.c.) or glycerine 
methylene blue (25 p.o. aqueous solution of glycerine, 100 c.c. ; 1 p.c. solution of 
sodium hydrate, 1 c.c. ; saturated alcoholic solution of methylene blue, 10 c.c.) 
may be used to give the usual red-blue contrast. G. M. F. 

Gram-positive and Gram-negative Bacteria in Tissue Sections. — 
J. H. Brown and L. Brbnn (“ A Method for the Differential Staining of Gram- 
positive and Gram-negative Bacteria in Tissue Sections,” Bull. Johns Hopkins 
Eosp.i 1931, 48, 69-73). Paraffin sections are stained for from 2 to 5 minutes in 
freshly filtered alum-hsematoxylin (Harris). They are then washed in acid alcohol 
(3 p.o. HCl in 95 p.c. alcohol) till light pink, in ammonia water (1 p.c. aqueous 
ammonia in 100 c.c. water) till blue, and finally in water. Stain for 2 minutes in 
freshly prepared alkaline gentian violet (5 drops of 5 p.c. aqueous NaH003, with 
0*5 phenol, added to 0*75 c.c. of 1 p.c. aqueous gentian violet). Wash with water 
and apply Lugol’s iodine solution for 1 minute. Wash with water and blot. 
Stain 5 minutes with 0*005 p.c. aqueous rosaniline hydrochloride. Wash in water, 
blot, but no not allow sections to dry. Pass through acetone, then place on the 
slide 0‘1 p.o. picric acid till the section becomes yellowish-pink. This is a critical 
point and the process should be carried out with the slide over a white plate or 
dish. Pass through acetone, acetone and xylol in equal parts, and xylol. Mount 
in balsam. Results : cell nuclei dark reddish-brown ; cytoplasm yellowish ; Gram- 
positive bacteria deep violet or almost black ; Gram-negative bacteria bright red ; 
cytoplasm of leucocytes yellowish ; basophilic granules red ; red blood cells yellow 
to red ; cartilage pink. G. M. F, 

The Pyridine Soda Method for the Impregnation of Mesoglia and 
Reticulo-endothelial Cells in Gelatine and Gelloidin Sections. — W. K. 

Belezky (“Die Pyridinsodamethode zur Impragnation der Mesoglia (Horte- 
gazellen, Oligodendroglia, Drenagzellen) und Reticuloendothelzellen (fiir Gelatin 
und Celloidin-Schnitte),” Yirch. Arch. Bath. AncU., 1931, 282, 214-24). For 
gelatine sections fresh material is fixed in 5-10 p.c. formalin : wash under tap water 
for 24 hours. Transfer to 24 p.c, gelatine in 10 p.c. phenol for 2-3 hours at 37® C. 
in a covered watch-glass. Cool for not more than 30 minutes. Out small pieces 
around the borders and fix for from 2 to 5 days, preferably in 10 p.c. neutral formalin 
or else in 10 p.c. acid formalin (pH 1 *6-1*7). If necessary pass through an acid 
solution after fixation in neutral formalin. Sections are cut 10-25^6 in thickness 
and passed through a few changes of distilled water. Prepare the following solu- 
tion : to equal parts of normal AgN03 normal Na2C03 in a watch-glass, add 
enough pyridine to dissolve the precipitate. The resulting reaction is about 
pH 9*4; for embryonic tissues better results are obtained with a less alkaline 
reagent. Impregnate from a few seconds to 2 minutes or more if dilute solutions 
are used. Pass through distilled water and transfer to 10 p.c. neutral formalin. 
The blackening should take about 5 minutes, and if too rapid, acid instead of 
neutral formalin should be added. Rinse in water and examine wet. Transfer 
to an albumen-smeared slide, dry, and mount. G. M. F. 
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The Technique of Blood Examination. — ^W. E. Baevey and T. D. Hamil- 
ton Studies on Blood and Tissue Eeaotions. I. Notes on Teclmique of Blood. 
11. The Differential Blood-cell Count,” Edin. Med, J., 1932, 39, 285-310, 
3 text-figs.). Valuable notes on the making of blood films are given in the first 
of these papers. As a film spreader celluloid of 0‘22 mm. thickness is preferred. 
Small smears are recommended containing about 275 leucocytes, so that every 
leucocyte in the film may be counted. '' The leucocyte index ” is defined as the 
ratio of the granulocyte to the non-granuloc 3 rbe leucoc 3 rfces expressed as a per- 
centage of the former.” In the second paper it is concluded that the differential 
cell count on a well-made and to a surprising extent on an ill-made film is signifi- 
cantly valid for diagnostic purposes. There is evidence of long-wave diurnal 
oscillation of leucocyte numbers and proportions, but not sufi&cient evidence of a 
superimposed periodic short-wave type of fluctuation. All sorts of factors, such 
as sleep, posture, heat and cold, muscular exercise, locality of examination, 
digestion, and simple ingestion, may be regarded as traumata and may produce 
leucocytic variation of greater or less duration and may combine together to 
enhance or to mask the variation due to any one factor singly. G. M. F, 


Cytology. 

Spermatogenesis of Gerris. — ^A. W. Pollister (“ Cytoplasmic Phenomena 
in the Spermatogenesis of Gerris,” /. Morph and EhyBiol.t 1930, 49, 455-507, 
6 pis., 1 text-fig.). In the spermatogenesis of Gerris the cytoplasmic components 
behave in general in the manner described in the Pentatomidae. During the 
spermatocyte growth period the chondiiosomes undergo considerable increase in 
mass. During the maturation divisions the chondriosomes are very constant in 
orientation ' with respect to the centrioles. The nebenkern arises by fusion of 
chondriosomes differentiated into chromophilic and chromophobic portions. The 
Golgi bodies of the earlier spermatocytes are vesicular bodies, the. peripheries of 
which are osmiophific. Only the osmiophilic part of the Golgi masses is involved 
in the fragmentation to form dictyosomes. There is suggestive evidence that the 
process of^acrosome synthesis largely takes place inside the sac-like acroblast 
(Golgi apparatus). In the spermatid, material which stains, in fresh preparations, 
like the acroblast is never seen, except inside or attached to the acroblast, where 
it appears in the form of small spheres of ‘‘ pro-acrosomic ” material which fuse 
to form the acrosome. G. M. F. 

The Fortnatioii of Double Nucleoli in Lumbriculus. — L. P. Sayles 
(“Double NucleoH and Mitosis in Cells of the Alimentary Tract of Lumbriculus 
following Dilution of the Body Fluids,” J, Exp. ZooL, 1930, 58, 487-94). The 
injection of distilled water into the coelom of Lumbriculus causes in the gut cells 
near the point of injection several hundred double nucleoli and a correspondingly 
large number of mitoses. G. M. F. 

Studies on Euglypha.— E. P. Hall and J. B. Loeper (“Studies on 
Euglypha. I. Cytoplasmic Inclusions of EuglypJia alveolatay'' Arch. Protistenk.^ 
1930, 72, 365-76, 14 text^figs.). Mitochondria and neutral-red globules (vacuome) 
are described. Elements of the vacuome — globules scattered principally in the 
“ alveolar zone ” — ^are stained vitally with neutral red and are blackened in osmic 
and silver impregnation. The origin of reserve shell-plates is traced to small 
inclusions of the “ granular zone.” There is no evidence that the sheU-plates arise 
either from mitochondria or vacuome. G. M. P. 
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Somatic Mitosis in Man and Animals. — ^T. Kemp (“ tJber die somatischen 
Mitosen bei Menscben und warmbliitigen Tieren unter normalen und pathologischen 
Verbaltnissen,” Ztschr.f, Zellforsch. u, Mikrosh. Anat,, 1930, 11 , 429-44, 27 figs.). 
The number of chromosomes in the somatic cells of man and chickens is usually 
constant but it is still possible that slight variations may occur in normal tissues ; 
abnormal mitosis is rare. Atypical mitoses are common, however, in various 
pathological tissues such as benign tumours, regenerative and inflammatory tissues, 
though variations in chromosome number were not observed. Chromosome 
counts made in Ecus’ chicken sarcoma and in tissue cultures of an adeno-carcinoma 
of the mouse confirmed the occurrence of mitoses with varying numbers of chromo- 
somes. 6. M. P. 

The Effect of Heat on Mitosis. — ^W. Kokott and E. Goldmann ('* Zur 
Frage des Einflusses erhohter Temperatur auf die Mitosen in Gewebskulturen,” 
Ztschr, /. ZellfoTsch, u, MihrosTc. Amt, 1930, 11 , 484-90). Mitosis is checked at 
42-50° 0., cells in telophase being especially affected and the readiness to initiate 
new processes is paralysed. G. M. P. 

The Golgi Apparatus in the Cartilage Cells of Necturus. — ^A. B. Dawson 

The * Zone of Golgi ’ in the Cartilage Cells of Necturus,” Amt. JRec., 1931, 48 , 
379-97, 2 pis.). In supravital preparations the zone of Golgi appears as a homo- 
geneous area of cytoplasm in which bodies stainable with neutral red and filaments 
stainable with Janus green B are grouped. Bodies stainable with neutral red also 
appear in certain osmic impregnations as blackened granules. Since such prepara- 
tions may be obtained in tissue from animals not previously treated with neutral 
red, these bodies are undoubtedly pre-existent. Filaments which occupy the zone 
of Golgi are usually discontinuous and do not form a closed network. They react 
more or less specifically with osmic acid and silver nitrate, but may be demon- 
strated also by several mitochondrial methods. In mature cells they are indis- 
tinguishable morphologically from the filamentous mitochondria of the rest of the 
cytoplasm. The zone of Golgi usually occupies a definite area within the cell. 
In young flattened cells it is found near one pole of the nucleus. In the more 
rounded deep-lying cells it has a juxtanuclear position and is found on the side 
away from the surface of the cartilage. G. M. P, 

Intracellular Symbiosis. — ^T. Ekblom (“ Cytological and Biochemical 
Eesearches into the Intracellular Symbiosis in the Intestinal Cells of Rhagtum 
inquisitor L.,” SJcand. Arch. Physiol., 1931, 61 , 35-48, 4 pis.). Secretion in 
Ehagium larvae is brought about by the discharge of plasma globules from the 
distal ends of intestinal cells. Mitochondria seem to aid in the formation of the 
secretory drops, though the Golgi-net could not be definitely related to secretion. 
The cells bearing the symbionts are directed towards a central lumen which con- 
nects with the main intestinal channel. The yeasts are located in the distal parts 
and are of variable size and shape. They migrate out singly and independently 
of globules. Both Gram-positive and Gram-negative strains are present* 
Gemmation is common but not mycehal formation. G. M. P, 

The Action of Radium. — ^B. D. Pullinoer (“ Causes of Cell Death in 
Irradiated Human Tissue,” J. Path, and Bact.^ 1932, 35 , 527-40, 3 pis.). 
Observations on human tissues irradiated with X-rays and radium confirm the 
results obtained by Bashford, Murray and Cramer (2nd Sc. Eep. Imp. Cancer 
Research Fund, 1905) working on mouse tumours, Hypersemia is an essential 
reaction to therapeutic irradiation with radium and X-rays. Thin-waUed loosely 
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supported capillaries and veins are most readily afected and react in deep struc- 
tures as well as at surfaces. If endothelial injury follows excessive distension, 
hyperaemia is succeeded by exudation of serum, extravasation of blood, and intra- 
vascular thrombosis. All efiects following irradiation .are related to these two 
phases, namely, vascular stimulation and vascular degeneration. G-. M. F. 

The Biological Action of Monochromatic X-rays of Different Wave- 
length on the Egg of Ascaris. — ^A. Dognon (“ Action biologique de rayons 
X monochromatiques de diff6rentes longueurs d'onde sur Toeuf ^ABcaris,'^ C. R, 
Acad, /Sc., 1932, 194, 2336-8). Eggs of Ascaris megalocejphala were submitted for 
increasing lengths of time to monochromatic X-rays, the energy being equivalent 
in each case. The radiations used were A = 2*28 A, 1*54 A, IT A, and 0*7 A. 
The percentage mortality of the eggs was then determined. Below T54 A there 
is a falling off in lethal action which remains constant up to 0*7 A. G. M. E. 

Acute Perivascular Myelinoclasis. — J. Pickford Marsden and E. Weston 
Hurst Acute Perivascular Myelinoclasis — ‘ Acute Disseminated Encephalo- 
myelitis ’ in Smallpox,*' Brain, 1932, 55, 181-225, 1 pL). The term “ acute peri- 
vascular myelinoclasis " is one which has been applied by the authors to describe 
what is a single clinical and pathological entity, though it arises as a sequela to a 
heterogeneous group of factors. The term myelinoclasis shows that the constant 
and essential feature of the malady and the histological criterion of its existence is 
destruction of the myelin sheaths over a zone around the vessels, because damage 
to the axis-cylinders, though always present in some degree, is relatively less 
severe, and since inflammatory phenomena, such as perivascular infiltration with 
lymphocytes, vary greatly in intensity from case to case and may conceivably be 
excited by the irritating products of myelin degeneration. Acute perivascular 
myelinoclasis may occur independently of any recognized exciting factor, or it may 
follow certain exanthemata such as smallpox, vaccinia, measles, varicella, and 
probably rubella. It may also occur during the course of anti-rabic treatment. 
In all the known neurotropic virus diseases of man and animals, the primary attack 
is on the grey matter. G. M. P. 

Arthropoda. 

Araclmida. 

Ecology of Hydracarina, — Tohru Uchida (“ Some Ecological Observations 
on Water Mites,” J. Bm, Sci, Hokkaido JJniv, Sg^^oro, Japan, Ser. VI, 1932, 
1, 143-165, 14 text-figs.). During his stay in 1930 at the Laboratoire d'Evolution 
des fitres Organises in Paris, the author made some ecological studies on water 
mites collected in the neighbourhood of the city. Eeaction to simlight, food, 
manner of coition, egg-laying, and postembryonal development are briefly dealt 
with. BM/HNDH 

Hydracarina from France. — C. Angelier (“Contribution a I’etude de la 
Panne hydracarienne de la Marne,” Trav. Lah, d’HydrohioL Pisci, Univ. Orenohle, 
1931, 23, 1-54, pis, I and II, 8 text-figs.). Kecords forty-seven more or less widely 
distributed species. The geographical and biological features of the area investi- 
^gated are also stated. BM/HNDH 

Protozoa. 

Protozoan Cyst Wall, — C. A. Koeoid, E. McNeil, and M. J. Korac 
(“Chemical Nature of the Cyst Wall in Human Intestinal Protozoa,” Proc, Soc, 
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Ex^, Biol S Med,, 1931, 29, 100). The chemical nature of the wall was investi- 
gated in cysts of the following human intestinal protozoa : Endamceba histolytica, 
Endolimax mna, Councilmania lafieuri,^^ 0. dissimilis,'’ and Giardia lamhlia. 
By appropriate tests it was found that the cyst wall was not of a carbohydrate, 
lipoidal, or chitinoua nature. Its protein nature was demonstrated by the positive 
xanthoproteic and Millon’s reactions. It is insoluble in the following strong acids : 
hydrochloric, nitric, sulphuric. It is also insoluble in alkali. The cyst wall appears 
to have the properties of keratins in the scleroprotein group. C. A. H. 

Giliates from Indian Cattle. — C. A. Koroin and E. E. MaoLbnnan Ciliates 
from Bos indicus Linn. II. A Eevision of Biplodinium Schuberg,” Univ. Calif. 
Pull Zool, 1932, 37, 53, 4 pis., 10 text-figs.). A revision of the gexins Dijilodinium 
Schuberg (fam. Ophryoscolecidae), based on material from Bos indicus, collected in 
India and Ceylon. The type species of the genus is D. dentaium (Stein) Schuberg. 
The generic classification in this paper is based on position and size of membranelle 
zones, number and form of skeletal plates, shape of the macronucleus, morphology 
of the oesophageal fibrils, and some other internal characters. Diplodinium is 
restricted and the following genera (some of which formerly constituted subgenera) 
are recognized : Diplodinium s.str., Eodinium gen.n., Eremoplastron gen.n., Eudi- 
piodinium (Dogiel) emend., JDiploplastron gen.n., Metadinium Awerinzew and 
Mutafowa, Polyplastron (Dogiel) emend., Elytroplastron gen.n., Oslmcodinium 
(Dogiel) emend., Enoploplastron gen.n. Bos indicus harbours twenty-one species 
of the above genera, including eleven new ones. A detailed description of these, 
with synonymies and habitats, is given. There are numerous illustrations. 

0. A. H. 

Life-cycle of Cattle Piroplasm. — ^E. W. Dennis (“ The Life-cycle of Babesia 
bigemina (Smith and Kilbourne) of Texas Cattle-fever in the Tick Margaropus 
annulatus (Say), with Notes on the Embryology of Margaropus, Univ. Calif. 
Publ Zool, 1932, 36, 263, 6 pis., 1 text-fig.). Description of the life cycle of the 
piroplasm, Babesia bigemina, parasitic in cattle and causing Texas Fever in 
America. It was known that transmission was eSected by Margaropus annulatus, 
but the development of the parasite in this tick has not been studied. B. bigemina 
undergoes an asexual phase of development in the vertebrate host where multi- 
plication takes place in the erythrocytes by binary fission. When the blood of an 
infected animal is taken up by the tick the intracorpuscular parasites are set free 
in its gut, and are transformed into motile vermicular gametes. These are not 
sexually differentiated (isogametes). The gametes associate in pairs and fuse to 
fo^rm the zygote. The zygote becomes a motile ookinete which passes through the 
wall of the gut and penetrates into the adjacent reproductive organs. The ookinetes 
invade the ova of the tick where they round up and grow to form sporonts. The 
sporont secretes a cyst within which it divides to form naked sporoblasts. The 
sporoblasts form multinucleate sporokinetes which migrate and are distributed 
throughout the tissues of the developing tick. Those sporokinetes which come to 
occupy the salivary glands divide to form minute sporozoites. The sporozoites 
are inoculated into the blood of cattle with the saliva of the feeding tick larva. 

0. A. H. 

Culture Medium for Intestinal Protozoa.— C. A. Kofoid and E. McNeil 
(‘‘ The Advantages of Locke’s Blood Medium in the Culture of Parasitic Protozoa 
of the Digestive Tract,” Amer. J, Hyg., 1932, 15, 315). The authors advocate 
the use of the L.E.B. culture medium for Endamoeba histolytica, and other intestinal 
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protozoa, in preference to other media. This medium is made up as follows : 
slants made of 4 eggs + 50 c.c. Locke’s solution and inspissated at 15 lbs. pressure 
for 30 minutes ; Locke’s solution, 500 c.c. ; fresh defibrinated rabbit blood, 2*5 c.c. 
The following protozoa were grown successfully in this medium for long periods : 
E, histolytica, Trichomonas, Ohilomastix, Enteromonas. C. A. H. 

Coccidia of the Guinea-pig. — ^D. P. Henry Coccidiosis of the Guinea- 
pig,” TJniv. Calif, Pub, Zool, 1932, 37, 211, 4 pis.). A revision of the life-cycle 
and host-parasite relationships of the coccidium, Eimeria cavice, from the intestine 
of the guinea-pig. The endogenous part of the development lasts about twelve 
days, while the exogenous (sporogony) part takes from two to three days. In the 
guinea-pig diarrhoea and emaciation are the most constant clinical symptoms. 
The parasite causes intestinal haemorrhages and sloughing of the mucous lining. 

C. A. H. 

Investigation of Bird Coccidiosis. — E. E. Tyzzer Criteria and Methods 
in the Investigation of Avian Coccidiosis,” Science, 1932, 75, 324). An outline of 
the methods employed in the experimental investigation of fowl coccidiosis. The 
fowl harbours six species of Eimeria, and in order to study the reaction of the 
host to each species of parasite, or to determine which of these causes the patho- 
logical conditions observed, it is necessary to work with infection produced experi- 
mentally with single species. Pure strains can be isolated in various ways : from 
natural single species infection, by selecting material from a given region of the 
intestine, by collecting the earliest oocysts to appear in an experimental mixed 
infection, and by starting an infection from a single oocyst. In determining the 
species of Eimeria in fowl the following characters in addition to the dimensions of 
the oocysts are essential : the period required for development, the sporulation 
time, localization of infection, distribution of organisms in the intestinal epithelium, 
pathology of the infection, morphology of the developmental forms of the parasite, 
and the absence of cross immunity. Methods are described for preventing con- 
tamination of experimental chickens from infected ones. C. A. H. 

Malarial Parasites of Birds. — P. E. Eussel Avian Malaria Studies. 
IV. HcBmoproteus and Plasmodium in Birds of Luzon, Philippine Islands. V. Plas- 
modium capistrani sp. nov., an Avian Malaria Parasite in the Philippines,” Philipp. 
J. Sci., 1932, 48, 263, 269, 2 pis., 1 text-fig.). The results of the examina- 
tion of blood films from forty-six species of Philippine birds are reported. The 
parasites seen are referred to Hcemoproteus cohimbas, Plasmodium elongatum, and 
P. capistrani sp.n. The latter was found in a quail, Excalfactoria lineata. It was 
inoculable to canaries and transmissible by Culex quinquefasdatus (faiigans). 

C. A. H. 

Canine Leishmaniasis. — S. Adler and 0. Theodor Investigations on 
Mediterranean Kala Azar. IV. Canine Visceral Leishmaniasis,” Proc, Roy, Soc., 
B, 1932, 110, 402, 2 pis.). Eleven out of 100 dogs examined in Malta were found 
to be naturally infected with Kala Azar. The most common symptoms of the 
disease in dogs are seborrhea and partial depilation. The skin condition is due to 
infiltration of macrophages around hair follicles. Infected macrophages are found 
in other parts of the skin, including normal dermis. Histologically the skin 
infection can be readily difierentiated from that produced in Oriental Sore. Sand- 
flies {Phlebotomies perniciosus) were infected with Leishmania by feeding on the 
skin of three dogs, the infection rates being 62*5, 65*4, and 32 p.c. respectively. 

G. A. H. 
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Diagnostic Value of Size in Coccidia. — E. E. Jones Size as a Species 
Characteristic in Coccidia : Variation under Diverse Conditions of Infection,” 
Arch. Frotistenh.i 1932, 76, 130). Description of experiments undertaken with the 
object to determine whether the difference in size between the oocysts of coccidia 
can serve as a criterion for the differentiation of species. Pure line strains of 
Eimeria acervulina^ E. maxima^ and E, tenella, all of which are parasitic in the 
domestic fowl, were used in this work. In the course of the experiments it was 
found that the size of the oocysts varied with the degree and duration of infection, 
but the breed of host and its age appear to have no influence upon the oocysts. 
The use of size as a criterion of species is valid only when a distribution curve, 
based on a large series of measurements, is s 3 niLmetrical and continuous. Attempts 
were made to produce a race modified in size, by cross-breeding E. acervulina and 
E. 7naxima in mixed experimental infections. There was not, however, sufficient 
evidence that hybridization occurred, and the two parent strains are therefore 
regarded as true species. C. A. H. 

Giardia of Sheep. — ^A. W. Turner and D. Murnane Giardia in Sheep in 
Victoria, Australia,” Austral. J. Exp. Biol. <S> Med. Sci.y 1932, 10 , 53, 1 text- 
fig.). Description of Giardia found in large numbers in the abomasum of sheep 
in Australia. This parasite has not been reported since 1882 when Grassi described 
it from Italian sheep under the name Megastorm entericum. The sheep Giardia 
varies in length from ll'5~17/r, in breadth from T-b-ll/i. The ratio of breadth to 
length ranges from 0*47-0-82/x, the average being 0*63ju. 0. A. H. 

Fowl Coccidiosis. — ^E. E. Tyzzer, H. Thbiler, and E. B. Jones (“ Cocci- 
diosis in Gallinaceous Birds. II. A Comparative Study of Species of Eimeria of 
the Chicken,” Amer. J. Hyg.y 1932, 15, 319, 3 pis., 2 text-figs.). A compara- 
tive study of the species of Eimeria found in the domestic fowl, with special reference 
to the recently discovered E. necatrix and E. prmcox. The number of species of 
Eimeria recognized at present is six. They are distinguished partly by their 
morphological characters, but mainly by their localization in the intestine of the 
host, the lesions produced, and their effect upon the host. E. necatrix produces a 
disease which is fatal. It attacks mainly the small intestine and caeca and is 
found intra- and sub-epithelially. E. prmcox is confined to the epithelium of the 
small intestine and is practically innocuous. A detailed description is given of 
the course of development of these parasites and of the pathological-anatomical 
changes they produce in the host-tissues. 0. A. H. 

Foraminifera from the GuK of Naples. — ^J. Hoeeer Notizen ueber die 
Eoraminiferen des GoKes von Neapel. III. Die Poraminiferen-fauna der Ammon- 
tatura,” Bull, della Staz. Zool. di Napoliy 12 (1), 1932, 61-144, 45 text-figs.). The 
“ Ammontatura ” is a pocket or hole with a depth of 2-300 metres in the Bay of 
Naples, between Posillipo and the Island of Capri, noted for its abundant fauna, 
notably Cephalopoda. Its foraminiferal fauna bears great resemblance to that 
described by Lacroix from the coast off Monaco, including many Arenacca. Porty- 
six species in all are listed, including three new species and one new variety. Many 
of the species are dealt with at considerable length from a morphological standpoint. 

A. B. 

Discammina, a New Genus. — E. Lacroix : nouveau genre 

mediterraneen de Poraminiferes ar6nae6s,” Bull, de VInstit. Ocean. Monaco, 600, 
1932, 1-4, 1 text-fig.). The genotype Discammina fallax is based upon a single 
specimen dredged off Cannes in a grey mud at the depth of 712 metres. The test 
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is arenaceous, consisting of a flattened, planospiral, unsegmented tube, tbe interior 
being labyrmthic in structure. In tbe absence of septa the genus shows affinity 
to Ammodiscus, though the labyrinthic interior suggests a relationship with 
Cychmmina. A. E. 

Australian Shallow -Water Foraminifera. — W. J. Paeb (“ Victorian and 
South Australian Shallow-Water Foraminifera,” Part 2, Froc, Roy. Soc. Victoria, 
44 (N.S.), 2, 1932, 218-234, pis. 21-2, 1 text-fig.). Seven new species and one 
new variety are figured and described, several being of particular interest, as they 
have long been familiar objects in Australian gatherings but have hitherto remained 
imdescribed. Many of the species recorded mark extensions of the range pre- 
viously known. This is the concluding part of a paper which should prove of 
great value, as it is many years since any one has devoted attention to Australian 
recent foraminifera. The area is so large and so rich in species that it is to be 
hoped the author will continue his researches in a fresh series. The illustrations 
are excellent, though somewhat too delicate for reproduction. A. E. 

Tropical Pacific Foraminifera.--J. A. Cushman (“ The Foraminifera of the 
Tropical Pacific Collections of the ^ Albatross,’ 1899-1900. Part 1, Astrorhizidse 
to Trochamminidse,” U.S. Nat. Mus. Bull. 161, 1932, 1-88, 17 pis., map). The 
track of the Albatross,” as shown on the map, runs almost due south from San 
Francisco through deep water to the Marquesas Islands, thence to the Paumotu 
Archipelago in 20'’ S., turning westwards roughly along that parallel to the Tonga 
Islands, thence north and west through the Marshall and Caroline groups of islands. 
The majority of the stations therefore lie in deep water between the parallels of 
20'’ N. and 20'’ S. respectively, but the. material has been supplemented by shallow- 
water gatherings made in the same area. A general survey shows that while the 
deep-water species have a wide distribution, various groups of islands have locally 
developed species that are strictly limited in their distribution. Numerous species 
occur which are definitely associated with other regions — the West Indies, Mediter- 
ranean, and Red Sea. A few are closely related to species recorded from the 
Miocene and Pliocene of Southern Europe. Twelve new species and seven new 
varieties are described. The plates are admirable. A. E. 

Australasian Fossils. — F. Chapman and Ibene Ceespin (" Rare Foramini- 
fera from Deep Borings — ^Part III,” Proc. Roy. Soc. Victoria, 1932, 44, pt. i, n.s., 
92-9, pis. xi-xiii). Two new species of I^jpidocyclina, L. hamiltonensis, and 
L, howohini are described from the boring at Hami l ton, Victoria. From the same 
locality Spiroclypem rmrgaritatus (Schluipberger) has been recorded, the first 
definite record in Australia. A few other species and varieties of the larger forms 
are recorded from various borings and outcrops in Victoria, Papua, and New 
Guinea. The illustrations from photographs are good. A. E. 

Nordi American Orbitolinae. — A. Silvestki (*' Revisions di Orbitoline 
Nordamericane e nuova locaht^ di Chapmanine,” Mem. Font. Acc. Sci. Nuovi 
Lincei, 1932, ser. 2, 16, 371-94, 2 pis.). After a study of topotypes of the Central 
Texas forms recorded by authors under the names Orhitolina texana (Roemer), 
0. wkitn&yi Carsey and 0. walnutensis Carsey, the author is convinced that the 
first two are OrhitolincB in the true sense, and should properly be recorded as 
Orhitolina concava (Lamarck) var. texana (Roemer). The third form is a Dictyoconus 
and should be -known as Diotyoconm cegyjptiensis (Chapman) var. walnuteneis 
(Carsey). A. E. 
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Ultramieroacopio Viruses. 

Cultivation of the Virus Myxomatosum, — Plotz (“ Culture du virus 
myxomatosum (Sanarelli) en presence de cellules vivantes,” G. R. Soc. BioL^ 1932, 
109 , 1327-29). The successful cultivation of two strains of virus myxomatosum 
through twenty generations is reported. The medium consisted of rabbit serum 
(2 c.c.) and Tyrode (6 c.c.) to which were added mononuclear leucocytes obtained 
from the rabbit’s pleural cavity. ' &. M. F, 

A New Virus Disease of Parrots. — T. M. Rivers and F. F. Sohwentker 
(“ A Virus Disease of Parrots and Parakeets differing from Psittacosis,” /* 
Bxp. Med., 1932, 55 , 911-24:, 3 pis.). In the course of investigations on the path- 
ology of parrots in Brazil, Pacheco, Bier, and Meyer {C. R. Soc. Biol., 1930, 
105 , 109) obtained evidence of a filterable virus pathogenic for parrots. Investi- 
gations now recorded confirm and extend these observations. The symptoms in 
parrots are very similar to those produced by the psittacosis virus but the parrot 
virus is not pathogenic for man, monkeys, rabbits, guinea-pigs, and mice. In 
addition to parrots one- or two-day-old chickens were found to be partially sus- 
ceptible, while chick embryos are suitable hosts for the serial passage of the virus. 
Areas of focal necrosis are present in the liver and many of the liver cells contain 
acidophilic intranuclear inclusions. Gr. M. F. 

Researches on the Etiology of Post-vaccinial Encephalitis, — 0. Kling, 
E. Wassbn, and J. Faahrabus (“ Recherches sur I’etiologie de I’enc^phalite post- 
yaccinale,” C. R. Soc. Biol., 1932, 109 , 1337-40). 

Morphology of the Parasite Present in the Central Nervous System 
of Subjects Suffering from Post-vaccinial Encephalitis.-~(*‘ Morphologic 
du parasite siegeant dans le nevraxe des sujets atteints d’encephalite post- 
vaccinale,” Ibid., 1340-44, 3 text-figs.) In the brains of five cases of post- 
vaccinial encephalitis the authors claim to have demonstrated various forms 
of a parasite which they believe to be the cause of the disease, though up to 
the present attempts to cultivate it have failed. The various forms comprise : 
(1) Round, ovoid, elongated or pear-shaped bodies, with rounded extremities, 
from 0*8-l*2ju in length and from 0’5-0-6ju in breadth. (2) Round or oval 
bodies with a thin layer of cytoplasm surrounding one or more vacuoles. One or 
two chromatic granules situated near one or other pole are generally present. 
(3) More voluminous though rarer forms, round or oval, 2-3ju in length and about 
IfM in breadth, containing three to six chromatic granulations and one or. more 
vacuoles. . (4) A filamentous form attached to one end of the parasite. The 
organisms are coloured by Giemsa’s method. The parasites are found alone, in 
couples, in small masses, and sometimes in chains like streptococci. (5) Tiny 
ovoid or rod-shaped corpuscles 0*2-0-4ja in length and OT/x in breadth, the proto- 
plasm containing one or two chromatic particles situated either in the noiddle or 
at the poles. 6. M, F. 

The Virus of Psittacosis. — S, P. Bedson (“ The Nature of the Elementary 
Bodies in Psittacosis,” Brit. J. Exp. Path., 1932, 13 , 65-72, 4 text-figs.). 
Psittacosis virus can be thrown down almost completely by centrifugation at a 
speed of about 5000 revolutions per minute. The virus can be freed from extraneous 
matter by fractional centrifugation and washing. The only particulate matter in 
a twice-washed deposit consists of minute bodies in every respect similar to those seen 
in preparations made from virulent material. The washed bodies are agglutinated 
specifically by an anti-psittacosis serum and fix complement in its presence, but 
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do not react in either way with an anti-mouse spleen serum. These results warrant 
the conclusion that the minute bodies which can be seen in sections or smears of 
the spleen are the actual virus. G. M. E. 

Louping-ill in the Mouse and Monkey. — ^E. W. Hurst (“ The Transmission 
of ‘ Louping-ill ’ to Mouse and the Monkey: Histology of the Experimental 
Disease/’ J. Gomjp. Path d Theraj)., 1931, 44, 231-45, 1 pL, 8 text-figs.). 
The disease known as louping-ill ” is transmissible to mice and rhesus monkeys. 
In the mouse, among rather variable symptoms, paralysis and incoordination take 
a prominent place. The lesions are of the nature of a diffuse encephalomyelitis 
with mild meningeal involvement. In monkeys a progressive ataxia of cerebellar 
type was the dominant clinical feature, while histologically a more or less diffuse 
encephalomyelitis was accompanied by massive destruction of the Purkinje cells 
of the cerebellum. The analogy to the destruction of the anterior horn cells in 
poliomyelitis is drawn. In the mouse, but not in the monkey, intracytoplasmic 
bodies, believed to be of the nature of inclusion bodies, are found in the nerve cells. 
They are most readily demonstrated after fixation in formol corrosive and subse- 
quent staining with eosin, methylene blue. G. M. F. 

A Virus Disease of Mice. — G. M. Findlay C Intranuclear Bodies in the 
Liver-cells of Mice,” Brit, J. Exjp, Path,, 1932, 13, 223-9, 1 pL). Intranuclear 
bodies have been found in the liver-ceUs of a strain of apparently normal mice. 
Evidence is brought forward to suggest that they are caused by a filterable virus 
of low pathogenicity. In their early stages the acidophilic intranuclear bodies 
closely resemble hypertrophic nucleoli. G. M. F. 

Intranuclear Bodies in Gliomas and Hodgkin’s Disease. — D. S. Bus- 
sell The Occurrence and Distribution of Intranuclear * Inclusion Bodies ’ in 
Gliomas,” J, Path, d Pact,, 1932, 35, 625-34, 2 pis.). Intranuclear inclusion 
bodies have been found in 33 p.c. of a series of 192 gliomas. They were chiefly 
present in examples of spongioblastoma multiforme, 61 p.c. of which showed this 
change. Similar bodies have been found in the liver in a relatively large proportion 
of cases of Hodgkin’s lymphogranuloma and in a small proportion of deaths from 
various causes. They were formed most probably by alteration of nucleoli, but 
origin in the nucleoplasm could not be excluded. No association was found with 
a typical development of cells nor with ordinary degenerations of cells and their 
nuclei. The bodies resemble the intranuclear inclusions described as characteristic 
of certain virus infections. G. M. F. 

Intranuclear Inclusions in the Lungs. — ^H. A. MoCordook Intranuclear 
Inclusions in Pertussis,” Proc, Soc, Exp. BM, d Med,, 1932, 29, 1288-91, 1 pi.). 
In the lungs of twelve out of thirty-five cases of whooping cough there were present 
intranuclear inclusions in the ceUs lining the alveoli as well as in the bronchial 
epithelium. In a few cases they were found in liver cells about areas of necrosis 
and under the same circumstances in cells of the adrenal glands as well as in the 
mucous glands of the smaller bronchi. The inclusions are acidophilic and a clear 
zone separates the inclusion from the nuclear membrane to which small fragments 
of chromatin are often found adhering. In two out of ninety control cases similar 
inclusions were found in the Itmgs. The fact that intranuclear inclusions were 
present in more than a third of the total number of cases of whooping cough is 
r^rded by the authors as suggesting the possibility of a virus infection in this 
di^ase. G. M. F. 
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The Cultivation of Typhus Fever Rickettsia. — C. Nigg and K. Land- 
STEiNEB (“ Note on the Cultivation of the Typhus Fever Rickettsia,” Proc. Soc. 
Eosp. .Biol. <& Med., 1932, 29 , 1291). Good growth of typhus rickettsia has now 
been obtained with guinea-pig testicle and kidney in addition to tunica and peri- 
toneum. Multiplication also occurred when guinea-pig brain, heart, adrenal, lung, 
spleen, and embryo were used in the serum Tjurode medium. Phenol red was 
added to the Tyrode medium in order to follow changes in reaction. By reducing 
the amount of tissue in the medium, it was possible to retard the change in reaction, 
a circumstance perhaps significant in obtaining positive results. G. M. F. 

The Presence of Rickettsia in Rats from Men-of-War at Toulon. — 

Mabcandier and R. Peuot (“ Presence d’un virus, voisin de celui du typus exanth4- 
matique, chez les rats des navires de guerre h Toulon,” C. R. Acad. Sci., 1932, 194 , 
399-401). The brains of rats caught on board French naval vessels at Toulon 
when inoculated into guinea-pigs and monkeys produced symptoms of typhus 
with, in the case of the guinea-pigs, inflammatory lesions of the tunica vaginalis. 

G. M. F. 

Negri Bodies in Rabbits’ Brains produced by Fixed Virus. — S. NicoLAtr 
and L. Kopoiowska (“ Zone elective pour les corps de Negri chez les lapins morts 
de rage erp^rimentale h virus fixe,” 0. R. Acad. Set., 1932, 194 , 1865-7, 4 text- 
figs.). By using the slow method of Giemsa staining it is possible to demonstrate 
in the cells of the horn of Ammon a few N^ri bodies even in the brains of rabbits 
dying after inoculation with fixed rabies virus: In the cells of the basal optic 
nuclei, however, Negri bodies are readily demonstrable. G. M. F. 

Intranuclear Inclusions in Poliomyelitis.— B. W. Hxjest (“The Occur- 
rence of Intranuclear Inclusions in the Nerve Cells in Poliomyelitis,” J. Path, 
d Bad., 34 , 331-3, 1 pi.). The description by W. P. Covell {Proc. Soc. Exp. 
Biol, d Med., 1930, 27, 927) of intranuclear inclusions in anterior poliomyelitis is 
here confirmed. They occur always in damaged cells both in monkeys and in man. 
The most suitable fixative is sublimate-formol or Zenker formol with subsequent 
staining by Mallory’s phloxine-methylene blue method. G. M. F. 



294 


BOTAJsnr. 

(Under the direction of A. B. Rendle, D.Se., F.B..S.) 
aSNERAIi. 

Cytology. 

Meiotic Abnormalities in Lychnis. — H. Sokolowa Some Irregularities 
in the Eeduction Division in Lychnis chalcedonicaf' Cytologia, 1931, 2, 302-17). 
The haploid number of chromosomes in Lychnis chalcedonica is 12. The 
development of the ovule and female gametoph 3 d:e are described. In eight of the 
ten heterotypic metaphases observed in the megaspore mother-cells an extruded 
geminus is seen lying in the cytoplasm. The extended chromosomes remain in 
the cytoplasm of one of the daughter-cells : their further fate was not traced. 
Probably they degenerate with the upper megaspores, as they were never seen in 
the cytoplasm of the functional lower megaspore. Variations occur in megaspore 
number, and in the number of nuqlei in the mature embryo-sacs. In microsporo- 
genesis, out of 121 heterotypic metaphases studied sixty-seven showed the extruded 
bivalent outside the spindle. At tetrad formation the cast-ofE bivalent lies in the 
cytoplasm of one of the young microspores and does not form a micronucleus. 
Chromosome counts were not obtained from the pollen grains, but the appearance 
of the pollen indicates that grains with 11 chromosomes have normal viability. 
Fertilization and the development of the embryo are described. The percentage 
of germination is low, about 30 p.c. Somatic counts were obtained from eighty 
seedlings, aU of which were normal diploids with 24 chromosomes. The author 
concludes that 11 chromosomal gametes are functional, and that embryos with 
aberrant chromosome numbers are capable of development but perish during the 
early stages of germination. The author enumerates six lines along which his 
investigations are being continued. J. L. 

Chromosome Numbers in Hypericum. — C. S. Hoar and B. J. Haertl 
(“ Meiosis in the Genus Hypericumf' Bot, Gaz,, 1932, 93, 197-204). An account 
is given of the habitat, morphology, meiotic behaviour and chromosome counts of 
several species of Eypericum from the north-eastern United States of America. 
In every form studied the chromosomes pair normally at diakinesis. H, perforatum^ 
n = 16 or 18, is probably a tetraploid. Its meiotic behaviour and abundant 
sterile pollen indicate that it may be a natural hybrid. H, odpressum, E, adpressum 
var. spongiosum^ E. lobocarpum, E, aureum, E, nudiflorum^ E, elliptimm, and 
E. Kalmianum have the haploid number 9 and regular meiotic behaviour. The 
same haploid count (n = 9) and regular behaviour are found in two known hybrids, 
H. Arrmldianum and E. Dawsonianum, In the following species n = 8 : E, 
rmiUum, E, horeale, E, rmjus, and E. canadense. Two species are distinct in 
many ways from all others studied ; H. gentianoides in which n = 12, and E. 
virginianum with n = 19. It is possible that these two should be removed from 
the genus Eypericum and classified as by Britton and Brown (1897) as species 
of Triadenum, J. L. 
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Chromosome Counts in the Malvaceae. — vok Kesseler ('‘Observa- 
tions on Chromosome Number in Althcea rosea, CalUrhoe involucrata, and Hibiscus 
coccinms,'' Amer. J. Hot., 1932, 19, 128-30). The haploid chromosome number 
of both single and double flowered forms of Althcea rosea is 21. Counts of the 
somatic chromosomes in root-tips vary from 38-50, even in material from the 
same individual. This variability is explained by the early splitting of the chromo- 
somes preparatory to anaphase separation. The haploid number for CalUrhoe 
involucrata is 12. No perinuclear zone occurs in this species. Somatic counts 
only were attempted for Hibiscus coccineus and the number found to range from 
37-50 in root-tips. J. L. 

Chromosomes of Shepherdia. — C. Cooeeb (“ The Chromosomes oi Shejp- 
Jierdia canadensis,"' Amer. J. Hot., 1932, 19, 429-31). Meiosis in the pollen 
mother-cells of Ehejpkerdia canadensis is described. The haploid number of 
chromosomes is 11. At diakinesis the bivalents vary considerably, in size and 
shape. There is no evidence at any stage of a heteromorphic pair of chromo- 
somes. Somatic cells were studied and the diploid chromosome number found 
to be 22. J. L. 

Chromosome Numbers in Cucurbitaceae. — J. W. McKay (“ Chromosome 
Studies in the Cucurbitaceae,” TJniv. Calif. Pub. Bot., 1931, 16, 339-50). Chromo- 
some counts were obtained from root-tips of twenty-two species of cucurbits. 
The range of diploid numbers found is 22, 24, 26, 32, and 40. The study of chromo- 
some number and morphology is of value in determining the taxonomic relation- 
ship of Benincasa cerifera which undoubtedly belongs to the Cucurbita group. 
From fl.ve species of the genus Luffa evidence is obtained that the haploid number 
is 13 and not 11 as previously reported for L. cylindrica. The author is of opinion 
that considerable confusion exists in the nomenclature of the genus Luffa. It is 
suggested that the present-day species of Cucurbita may have arisen by hybridiza- 
tion of existing or pre-existing forms followed by amphidiploidy. A table is given 
which summarizes the chromosome numbers reported by all investigators up to 
the present time. J. L. 

Chromosomal Types in Datura. — k. F. Biakeslee (“Extra Chromo- 
somes, A Source of Variations in the Jimson Weed,” Smithsonian Report, 1930, 
Publication 3096, 431-50). The chromosomal types in the Jimson Weed {Datura 
Stramonium) are described and explained with the aid of photographs of the 
diflerent types and diagrams representing the chromosomal sets. The types dealt 
with are haploids, diploids, triploids, and tetraploids ; primary, secondary, and 
tertiary (2n + 1) types; double (2n -f 1 + 1) types and compensating types. 
The number of forms known in Datura fall into thirty-two distinct classes based 
bn chromosomal constitution. A table is given showing the chromosomal type, 
chromosomal formula, number of forms at present identified, and number of 
theoretically possible forms of these diflerent classes. The origin of the chromo- 
somal types is briefly discussed. By means of extra chromosomes and parts of 
chromosomes it has been found possible to secure a wide range of variations in 
Datura afiecting the structure and physiology of all parts of the plant. The 
author states his belief that in the future extra chromosomes will be consciously 
utilized as a source of desirable variations in plants of economic importance. 

J. L. 

Chromosome Behaviour in Petunia.— W. C. Steere (“ Chromosome Be- 
haviour in Triploid Petunia Hybrids,” Amer. J. Bot., 1932. 19, 340-57). The 
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basic haploid chromosome number in Petunia is 7. The author confirms previous 
reports that the giant-flowered races of P. hyhrida are tetraploids with 28 somatic 
chromosomes. Mitosis and meiosis were examined in the pure diploid species 
P. axillaris and found to be perfectly normal. Crosses were made between P. 
axillaris (n = 7) which has white flowers and yellow pollen and a tetraploid race 
of P. liybrida (n = 14) with dark-coloured flowers and blue pollen. Large progenies 
were obtained from diploid $ X tetraploid and many plants examined proved 
to be normal diploids. All had combined characters horn both parents. When 
tetraploid $ was crossed with diploid only sixteen plants appeared and all proved 
to be triploids with 21 somatic chromosomes. Most of the triploids were inter- 
mediate between the parents in size and habit. Mitosis is perfectly normal. 
Meiosis is described from diakinesis onwards, and is of remarkable regularity. 
At heterotypic metaphase there is normally complete association of the chromo- 
somes into seven trivalents. Barely the trivalents dissociate into a bivalent and 
univalent, or three univalents, and lagging chromosomes result. The most frequent 
segregation of chromosomes is 10 and 11 to the daughter nuclei. “ Lagging ’’ 
leads to the production of a considerable amount of sterile pollen. The author 
concludes with a discussion on triploidy and notes that usually triploids have 
arisen from the union of a diploid egg with a haploid sperm. J. L. 

Gonstaat Ainphidiploid Hybrid in Brassica. — ^H. N. Frandsen and 
0. WiNGE Brassica najpocampesiris, a New Constant Amphidiploid Species 
Hybrid,” HereditaSy 1932, 16, 212-18). Artificial crossings were made between 
swede (Brassica Napus L. var. sativa-rapifera) and turnip {B. campestris L. var. 
sativa-rapifera) and a small number of Fi plants obtained. The plants were 
mainly intermediate in character and only slightly fertile on self-pollination. Fi 
plant no. 103, however, showed far greater fertility than the rest and produced 
an F 2 family of 286 plants. This fanoily was characterized by great constancy of 
type, whereas other F 2 families showed pronounced segregation into different 
types. The progeny of the F^ plant no. 103 has been examined cytologically and 
counts from root-tips show 56 chromosomes. The parents, B. Napus and cam- 
pestrisj have 36 and 20 respectively. The constancy of the F 2 generation is regarded 
as obviously due to a somatic doubling in the Fj plant, the doubling probably 
having taken place at the first cell-division in the zygote. B, napocampestris is 
thus a new instance of a constant hybrid or a new species originated by species 
crossing and a subsequent total doubling of the somatic chromosomes in Fj. 

J. L. 

Fixation Images and Chromosome Morphology in Pisum. — ^A. Gr. 

Maeshax The Morphology of the Chromosomes of Pisum sativum'' Cytologia, 
1931, 2, 318-39). A brief review is given of cytological investigations on chromo- 
some morphology in Pisum sativum. In the present work mitosis and meiosis 
were studied in root-tips and buds of various strains which showed no cytological 
differences. Different methods of fixation for root-tips (paraffin method) and 
pollen-mother-cell smears are described and discussed, and the different fixation 
images of nucleoli and chromosomes described in detail and figured. After formalin 
fixation the period of washing in running water influences the fixation image 
obtained. Formalin appears to make some of the nucleolar material and the 
matrix substance of somatic and meiotic chromosomes soluble in water, or to fail 
to render them insoluble as do the chromic-fatty acid-formalin fixatives. Alcohol 
app^rs to dissolve the meiotic chromosome matrix or to render it achromatic. 
An intimate relationship is established between the nucleolar material and the 
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matrix substance of somatic chromosomes, and the possible identity of these 
substances noted. The morphological features of the somatic and meiotic chromo- 
somes are described. Each of the seven members of the chromosome complement 
can be identified by its relative length, position of the primary constriction, 
presence or absence and position of secondary constrictions. The chromonemata 
of the first meiotic metaphase and the chromosomes of later stages show the same 
individual characteristics as the somatic chromosomes. J. L. 

Partial Sterility and Chromosome Association in Hybrids of Pisum. — 

0. Pellew and E. E. Sansome ('* Genetical and Cytological Studies on the Eola- 
tions between Asiatic and European varieties of Fisum sativum. I. Partial 
Sterility in Hybrids of a Thibetan and a European Variety, Pellew, IL Chromo- 
some Association in Fisum, Sansome,” J, Gen., 1931, 25, 25-54). A Thibetan 
variety of Fisum sativum was crossed with var. Duke of Albany and with one 
exception the fertility of the hybrids was complete. The exceptional case occurred 
when a particular plant of the Thibetan variety was used. Eegular gametic 
sterility then appeared, resulting in the failure of about half the male and female 
gametes. The semi-sterility is associated with the formation of a ring of four 
chromosomes in the reduction divisions. This ring of four chromosomes and five 
pairs are present in the semi-sterile plants, whereas fertile sister plants have the 
seven pairs normal for Fisum. The association of four is shown to depend upon 
the formation of chiasmata between homologous segments. In about half the 
cases examined non-disjunction occurs in the ring, two adjacent chromosomes 
passing to each pole. This possibly gives rise to non-viable gfmetes through 
genetic unbalance. J, L. 

Haploid Plant of Rice. — ^T. Morinaoa and E. Pukushima C Pre- 
liminary Eeport on the Haploid Plant of Eice, Oryza saliva L.,” Froc. Imp. Acad*, 
1931, 7, 383-4). All the previously investigated varieties of rice have 12 as the 
haploid chromosome number. The cross Dekiyama X Bunketu-to (a dwarf variety) 
produced an Fi of thirteen plants amongst which one proved to be haploid. The 
haploid plant resembled the female parent but was much reduced in size, and was 
highly sterile. Chromosome counts were obtained from root-tips, and the somatic 
number found to be 12. J. L. 

Chromosomes of Nothoscordum.— J. M. Beal (*' Chromosomes of Notlios- 
cordum hivalve,^^ Bot* Gaz., 1932, 93, 105—6). In this preliminary note on the 
chromosomes of Nothoscordum bivalve the author states that the haploid chromo- 
some number is 9, the somatic number in root-tips 18. Median or sub-median 
constrictions are clearly evident. At diakinesis and heterotypic metaphase two 
ordinary bivalents and seven ‘‘ rings ” or ‘‘ double pairs ” of what first appeared 
to be four univalents joined end to end are frequently seen. These compound 
groups are really bivalents, the two members of which are deeply constricted. 
The median or submedian constrictions can be followed through all the later 
meiotic stages. A detailed account is in preparation. J, L. 

Chromosome Morphology and Meiosis in Kniphoha.— J. M. Webber 

Chromosome Morphology and Meiotic Behaviour in Tjpical and Variant Forms 
of Kniphqfia aloides/^ Amer. J. Bot., 1932, 19, 411-22). The somatic divisions 
of Kniphcfia abides show 12 chromosomes which can be separated into five types 
on the basis of size difierences, position of constrictions, and presence of satellites. 
Meiosis is described from diakinesis onwards. The five types of chromosomes can 
be distinguished during meiosis by their shape and modes of pairing. The morpho- 
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logical characteristics of the 6 haploid chromosomes are clearly seen during the 
divisions within the male gametophyte. Two variant forms of K. aloides were 
examined and found to be chromosomal variants. One was more vigorous in 
habit than the average and was a trisomic with five bivalents and one trivalent 
at diakinesis. The external characters of the other variant were slightly dwarfed 
and the plant found to contain one extra large chromosome. The extra large 
chromosome is considered to be a normal homologue with a duplicated section. 
Meiosis in the trisomic leads to the production of four types of gamete : n, n + a 
fragment, n + 1, and 2n + 1. Mdosis in the dwarfed variant is normal. The 
chromosomal variants probably originated from the typical form or a closely 
related form by methods involving polyploidy or non-disjunction and feagmenta- 
tion. J. L. 

Chromosome Pairing in Yucca. — J. O’Mara (" Chromosome Pairing in 
Yucca jiacdda^^ Cytologia, 1931, 3, 66-76). Microsporogenesis was studied in 
Yucca fiaccida. Thirty chromosomes are present on the metaphase plate, 5 large 
‘‘megachromosomes’' and 25 very small “ microchromosomes.” The large 
chromosomes are approximately 3*0/x long and the microchromosomes 04^. 
Chiasma frequency is 3*0 in the large chromosomes, chiasma formation being 
perfectly random. If chiasmata alone hold the chromosomes together, the small 
chromosomes should, on this basis, be frequently unpaired. In no case, however, 
were any chromosomes found unpaired, nor any abnormalities seen in meiosis. 
A hypothesis is put forward to account for the pairing of small chromosomes. 
The cytologicafand genetical evidence indicate that Darlington’s theory of chromo- 
some pairing at meiosis is invalid. This work on Yucca points to the conclusion 
that chiasmata increase the degree of association of homologous chromosomes at 
meiosis but are not necessary for chromosome pairing and normal meiosis. 

J. L. 

Chromosome Number in the Pineapple. — J. L. Collins and K. E. Kerns 
(“ Genetic Studies of the Pineapple. I. A Preliminary Eeport upon the Chromo- 
some Number and Meiosis in Seven Pineapple Varieties (Ananas sativm Lindl.) 
and in BromeLia Pinguin L.,” J. Heredity^ 1931, 22, 139-42). Seven varieties 
of Ananas saiims were studied and showed the haploid chromosome number to 
be 25. Counts were made from root-tips of three of these varieties and showed 
50 somatic chromosomes. Only rarely were indications of irregularities seen at 
meiosis. The mature poUen-grains frequently showed size differences. A cross of 
two varieties (n = 25) produced six triploid plants with 75 chromosomes in an Fi 
of 8000 plants. Preliminary observations on meiosis reveal irregularities in the 
tripioids. Prom their appearance the triploids are considered to contain 50 
maternal and 25 paternal chromosomes. Heilbom’s investigation on the pine- 
apple (1921) is discussed and the conclusion reached that his plant with 75 somatic 
chromosomes was also a triploid. Forty-eight haploid chromosomes are found in 
Bfomdia finguin^ a species closely related to the pineapple. J. L. 

Chromosome Numbers in Annual and Perennial Sorghums. — ^A. E. 

Longley (“ Chromosomes in Grass Sorghums,” «7. Agric. Besearch^ 1932, 44, 
317-21). The perennial Johnson grass (Sorghum hcdefense) has 20 haploid 
chromosome. The very similar annual Sudan grass (S. sudanense) and six other 
annual species studied have 10 haploid chromosomes. S. versicolor, a short-Hved 
annual, was found to have 5 haploid chromosomes, and the reduced number for 
the annual jS. parpur^-sericeum was exceptional in being 20. A brief resume is 
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given of previous investigations on chromosome numbers in Sorghum and related 
genera. The association between low chromosome number and the annual habit 
finds but few exceptions in the closer relatives that have been examined cyto- 
logioally. If the chromosomes of the perennial sorghums represent a duplication 
of the chromosome set in the annual forms, it indicates that the perennial plants 
have been derived from annual ancestors with 10 chromosomes. J. L. 

Cytology of Brassica Hybrids. — ^T. Morinaga ('' Interspecific Hybridiza- 
tion in Brassica^ IV. The Cytology of Fi Hybrids of B. carinata and some other 
Species with 10 Chromosomes,” Cytologia, 1931, 3, 77-83). The author confirms 
the report of Karpechenko that the haploid number of chromosomes in the Abys- 
sinian mustard, Brassica carinata, is 17. The hybrids used in this investigation 
were B, chinensis L. X B. carinata Braun and B, carinata Braun X B, Rapa L. 
The somatic chromosome number in the root-tips of both hybrids was 27. The 
features seen in microsporogenesis were the same in both hybrids. At heterotypic 
division the number of bivalents varies from 1 to 9. Many univalents divide at 
heterotypic anaphase and their halves are distributed at random to either pole on 
the homotypic spindle. Lagging chromosomes often caused the formation of 
microsporocytes ; diads and triads were also observed. J. L. 

Mitosis and Meiosis in Capsicum. — ^P. B. Dixit A Cytological Study of 
Capsicum annuum,*^ Indian J. Agric. ScL, 1931, 1, 419-33). A detailed account 
is given of the mitotic divisions in the root-tips of Capsicum annuum. The diploid 
number of chromosomes is 24. There is evidence that the nucleolus is intimately 
connected with the formation of the chromosomes. The author regards it as a 
storehouse of chromatic material which flows into the spireme during prophase. 
The nucleolus increases in size at prophase. This increase is thought to be due to 
the inflowing of the clear fluid in the space formerly surrounding the nucleolus, 
while the chromatic material is flowing out. Nucleolar material possibly gives 
rise to the spindle fibres, Meiosis was studied in smear preparations. A satis- 
factory modification of the hjematoxylin-balsam-smear technique is fully described, 
The haploid chromosome number is found to be 12, and not 6 as reported by 
Kostofl (1926). J. L, 

Cytology of the Sugar Beet. — Czeslawa Prywer (■' Cytological Studies in 
the Sugar Beet,” Acta Soc. Bot. Poloniw, 1931, 8, 19-46. Polish with English 
Summary). Ten plants of the sugar beet Beta vulgaris var. saccharifera were 
investigated cytologically and the somatic chromosome number found to be 18. 
Rarely were 19 chromosomes found due to fragmentation. Four morphologically 
distinct types of chromosome are present in the somatic set : (1) bi-armed chromo- 
somes with approximately equal arms ; (2) bi-armed chromosomes with arms of 
considerably diflerent lengths ; (3) bi-armed chromosomes in the form of ?, S or 3 
with median attachment constriction and probably a subterminal secondary con- 
striction ; (4) chromosomes in the form of C or nearly straight (rod-shaped), the 
attachment constriction being diflficult to discern. The shape of the chromosomes 
of each type shows great variability and the identification of homologous chromo- 
somes is often very difficult. Abnormalities are found in the meiotic divisions. 
Satellites attached to the chromosomes directly or by a fine thread are seen at 
diakinesis.^ These are probably products of fragmentation ; in later stages they 
may remain in the cytoplasm. The chromosome pairs may be irregularly arranged 
on the heterotypic spindle. At anaphase and telophase lagging chromosomes or 
their fragments might remain in the cytoplasm and later produce microcytes. 
Two irregularities which might give rise to diploid gametes were observed : (1) the 
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formation of a unipolar spindle at heterot^jrpic metaphase, thus causing suppression 
of the first division ; (2) fusion of the two homotjrpic spindles. The author con- 
siders that the meiotic abnormalities observed in Beta vulgaris are caused by 
considerable changes in temperature during the fixation of the material. J. L. 

Meiosis in Rye. — C. Gxjbney (“The Cytology of Rye,” Australian 
Experimental Biology and Medical Sci,, 1931, 8, 241-54). Microsporogenesis was 
studied in a 7'Chromosome race of rye (Secale cereale)^ and is described in detail. 
As the synaptic knot loosens a continuous spireme is formed which gives rise to 
the bivalent chromosomes by looping and twisting. These events strongly support 
a telosynaptic interpretation of the mode of chromosome pairing. A second con- 
traction stage follows ; the contraction is always associated with the nucleolus 
and provides evidence that the nucleolus acts as a storage of chromatin. At 
heterotypic metaphase the 7 bivalent chromosomes can be distinguished by their 
characteristic sizes, shapes, and spindle-fibre attachments. These characteristics 
do not persist through the homotypic division. A continuous spireme is formed 
at interphase : this breaks transversely into seven lengths at the beginning of the 
homotypic division. At homotypic telophase a continuous spireme is formed, 
from which is produced the reticulum of the resting nucleus. With telosynapsis 
the necessity of some regular method of forming the spireme from the chromosome 
chiomonemas is pointed out, and a method is suggested. J. L. 

Analysis of Chromosome Pairing in Triticum Hybrids. — C. D. Dar- 
lington (“ The Analysis of Chromosome Pairing in Triticum Hybrids,” Cytologia^ 
1931, 3, 21-25). From studies of chiasma frequency and bivalent form in Triticum 
species and hybrids the author points out that the following features must be 
taken into consideration in arguing relationship of chromosomes from their 
behaviour in hybrids : (1) comparative chiasma frequency of parents and hybrids ; 
(2) the occurrence of difierential afiinity amongst the homologous chromosomes in 
a polyploid and its possible modification by polarization ; and (3) the possible 
lack of correlation between structural and non-structural changes in the chromo- 
somes. J. L* 

Chromosome Ring Formation in Rhceo. — ^Karl Sax (“ Chromosome Ring 
Formation in Rhceo discolor,^' Cytologia, 1931, 3, 36-53). Rhceo discolor has 12 
somatic chromosomes differing considerably in length and spindle fibre attachment 
which form either a ring or one to three chains at meiosis. In about half of the 
reduction divisions alternate chromosomes pass to opposite poles, but various 
types of non-disjunction frequently occur and are a cause of the high percentage 
(80-90 p.c.) of pollen sterility. The sequence of 8 of the 12 meiotic chromosomes 
in the ring is as follows : 2 heterobracfaial chromosomes are followed by a long 
isobrachial chromosome which is attached to another “ pair ” of heterobrachial 
chromosomes, followed by a short isobrachial chromosome and a less distinctly 
heterobrachial “ pair.” These chromosomes are always found in the same order 
in the ring. The heterobrachial chromosomes are always attached at their 
proximal ends. It is suggested that segmental interchange may be caused by 
interlocking of non-homologous bivalent chromosomes daring synapsis, with 
subsequent breaks at the point of contact and reunion of non-homologous segments. 
The oiiginpof balanced lethals in species which breed true for chromosome rings 
is attributed to occasional deficiencies occurring with segmental interchange. 
Rhm plants which were subjected to low temperature show complete lack of 
chromosome pairing. The 12 univalent chromosomes divide equationally at both 
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meiotio divisions resulting in microspores with the complete numlber of somatic 
chromosomes. J. L. 

Gametogenesis in Bromus. — P. Beck and J. S, Hobton (** Microsporo- 
genesis and Embryogeny in Certain Species of Bromus,’ Bot. Gaz., 1932, 93, 42-54). 
The species studied are Bromus mllosus Porsk., B. marginatus Nees, and B, ruhens L. 
The basal haploid number in the G-ramineae is 7. B. villosus is variable between 
octoploid and decaploid, the counts varjung from 28-35 at heterotypic metaphase. 
B. marginatus is octoploid with 28 bivalents and B. ruhens tetraploid with 14 
bivalents at heterotypic metaphase and diakinesis respectively. Lagging bivalents 
occur in B. marginatus and B. mllosus : in the latter species the homotypic division 
is irregular. In all three species varying types of chromatin extrusion are found, 
also polycary and sterile pollen. Pol 3 ^ 1 oidy and meiotic irregularities indicate 
that these species naay be hybrids. Megasporogenesis and embryo-sac development 
appear to be typical for the Graminese except for the number of antipodals, which 
varies from five to eight. J. L. 

Gytological Basis of Genetical Interference. — B. S. Haldane The 
Cytological Basis of Genetical Interference,” Cytologia, 1931, 3, 64-65). The 
statistical distribution of chiasma frequencies observed in bivalents of eight angio- 
sperm genera is shown to be of the type required to explain the genetical pheno- 
menon of interference. J. L. 

Sex Determination in Begonia. — ^M. D. Pastrana Sporogenesia and Sex 
Determination in Begonia Sohmidtiana,” Amer. J. Bot,, 1932, 19, 365-84). 
The sporophyte of Begonia Sckmidtiana bears 13 chromosomes in all tissues except 
those of the staminate flower where the number is 12. These chromosomes can 
be divided into four types on the basis of size dif erenoes ; the fourth type is 
unpaired and absent from the male flower. The staminate and pistillate flowers 
arise close together from a common axis which dichotomises. At the point of 
separation of the flower-buds the unpaired chromosome does not divide but passes 
whole into the female flower-bud initial. The nuclear behaviour at microsporo- 
genesis is described and figured in detail, the chief points of interest being : pairing 
of threads is observed after synizesis in stages of the thicker spireme ; segmentation 
of the spireme is delayed until diakinesis ; there is a definite connection between 
the nucleolus and spireme. Meiosis in megasporogenesis is essentially the same as 
in microsporogenesis. The odd chromosome is easily recognized by its spiral 
shape, and seen to pass to the pole nearest the micropyle. Ultimately four mega- 
spores are formed in linear arrangement, the two nuclei nearest the micropyle 
bearing 7 chromosomes, the two inner nuclei 6 chromosomes each. The odd sex 
chromosome enters the egg-nucleus. J. L. 

Another Haploid Nicotiana. — ^F. A. McCray (“ Another Haploid Niootiana 
lahacum Plant,” Bot. Gaz., 1932, 93, 227-30). From the cross N. tabacum var. 
angustifolia X N. glutinosa seed with good germination was obtained, but all the 
plants died at the seedling stage except one. This plant on maturity exactly 
resembled the female tahacum parent except for smaller size of certain features, 
especially the flowers. On cytological examination it was found to be haploid 
with 24 chromosomes. An irregular reduction division occurs in the poUen- 
mother-ceUs. No true metaphase plate is formed; four telophase groups are 
seen, but chromosome counts could not be obtained from these nuclei though it is 
certain that the original chromosomes have divided. No progeny' was obtained 
from selfing or crossing the haploid. J. L. 
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Cytokinesis in Papaver Hybrids. — ^Kono Yasui ('* Cytologioal Studies in 
Artificially Raised Interspecific Hybrids of Pajpaver. III. Unusual Cases of 
Cyijokinesis in PoUen-Motlier-Cells in an Fi Plant/’ Cytologia^ 1931, 2, 402-19). 
Cjrfcokinesis was studied in tbe poUen-motber-cells of an artificially raised inter- 
specific Pi plant of Papaver somnifemm X P. orieniale. After tlie heterotypic 
division the middle lamella initial (MLI) at the equator of the spindle is usually 
ephemeral. Several unusual types of cytokinesis occurred in the same anther : 
(1) the MLI persists through the second division but no cleavage furrows appear 
at interphase ; (2) the MLI persists and cleavage furrows appear on both sides 
followed by protrusion of callose from the mother-cell wall ; (3) cleavage formation 
from one side only generally resulting in incomplete cell-division ; (4) as a result 
of incomplete nuclear division the two daughter nuclei are connected and the 
notch of the constricted pollen-mother-cell is filled with callose ; (5) a recon- 
struction nucleus is formed and MLI and cleavage furrows may or may not appear. 
Staining with coralline soda solution indicates the callose nature of the MLI and 
poUen-mother-cell wall. The MLI first appears as fine granules at the middle of 
the equatorial plane of the spindle, and deposition occurs towards the periphery. 
After homotypic division cytokinesis occurs in normal and abnormal pollen-mother- 
cells ; i.e., poUen tetrad formation may be simultaneous or successive. Diads and 
triads were also seen. It is suggested that delay of the second division due to 
some external cause may result in the formation of cleavages and callose protrusions 
after the first division. J. L. 

Secondary Association of Chromosomes. — W. J. C. Lawrence The 
Secondary Association of Chromosomes,” Cytologia, 1931, 2, 352-84). Chromo- 
some behaviour from diplotene to second anaphase in the pollen-mother-cells is 
described for Dahlia Merckii (2n = 36), D. coccinea (2n = 32), Z). coromta (2n = 32), 
and D, variabilis (2n = 64). In these species there are two kinds of chromosome 
association: (1) Primary association which arises from prophase pairing and 
determines segregation, and (2) Secondary association which is a post-synaptic 
phenomenon arising at pro-metaphase and due to the general affinity of homo- 
logous chromosomes. This does not affect segregation. Primary association of 
chromosomes at metaphase is held to be solely due to the maintenance of chiasmata 
formed at pachytene. Biakinesis is a phase of strong repulsion between the pairs 
and members of each pair of chromosomes resulting in the peripheral distribution 
of the chromosomes. Only bivalents or multivalents which are materially con- 
nected by chiasmata survive this repulsion phase. After mid-diakinesis the 
repulsion diminishes and at pro-metaphase the chromosomes approximate. The 
close proximity and general affinity of homologous chromosomes results in secon- 
darily associated groups at metaphase. The bivalents which thus associate 
secondarily are of similar size and configuration. Association is also seen in second 
metaphase. The theory of secondary association is discussed and evidence from 
the literature presented. It is claimed that secondary association is evidence of 
more remote affinities than can be expressed in primary association in a polyploid. 
The author discusses the influence of fixation, the correlation between allopoly- 
ploidy and secondary association and the value of this association as a criterion 
of homology. J. L. 

The Progeny of a Heteroploid Nicotiana.— D. Kostoep and J. Kendall 

The Progeny of a Heteroploid, {N.tahamm x N. Ruslyi) X N, tabacum, Plant,” 
Genetica, 1931, 13, 17-26). N, tabacum var. rmcrophylla (n = 24) X N. Rusbyi 
(n = 12) gave an Fi intermediate in habit and showing 12 univalent and 12 bivalent 
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chromosomes at heterotypic metaphase in pollen-mother-cells. These plants 
were hack-crossed with N, tahacum var. macrophylla and gave ofispring varying 
greatly in appearance, fertility, and chromosome number. One plant showing 
28 chromosomes at heterotypic metaphase and 52-54 as the sum of the two plates 
at hpmotypic metaphase was selfed. Its progeny varied in morphology and 
fertility. One plant with 27 heterotypic metaphase chromosomes and 53-54 on the 
homotypic plates was selfed. The morphology and cytology of the polymorphic 
progeny of this plant are described and figured. Some of the progeny were in 
habit similar to N, tahacum, some approached N. Rusbyi, others showed various 
gradations between these two species, and finally, others had little or nothing in 
common with the parental types. With regard to cytology, the parent hetero- 
ploid plant gave : (1) heteroploid progeny both like and unlike the parent in 
habit, and (2) plants with the haploid number 24 both like and unlike in habit. 
Meiotic irregularities in the progeny are proportional to the amount of abortive 
pollen and sterility of the plant. From this study it is evident that from such 
hybridizing new forms may be produced very readily. J, L. 

Cytology of Virus-infected Potato Plants. — V. Clinch Cytological 
Studies of Potato Plants affected with Certain Virus Diseases,'^ Sci, Proc, Roy. 
Dublin Soc., 1932, 20, 143-72). A cytological study has been made of the foliage 
and stenots of different potato varieties affected with simple mosaic, interveinal 
mosaic, crinkle, Aucuba mosaic, streak, and leaf-roll virus diseases. The cell 
modifications of the mosaic infected portions are described in detail. A tendency 
to abnormal starch accumulation is characteristic of the chlorotic cells; large 
quantities of tannin and fat are also present. X-bodies are found in the chlorotic 
cells of the leaves in association with simple mosaic, interveinal mosaic, crinkle, 
and streak ; but were not seen in Aucuba mosaic or leaf-roll plants. They do not 
occur in healthy leaves. They are described in living and in fixed material. In 
appearance and staining properties the X-bodies resemble vacuolate protoplasm 
and usually occur as rounded masses lying in the cytoplasm near the nucleus. 
They contain mitochondria and at certain stages are associated with fatty globules. 
There are no structures within the bodies which could be interpreted as nuclei. 
It is suggested that the X-bodies arise as a result of viscosity changes in the cyto- 
plasm of the diseased cells, but the initial cause of the changes is unknown. The 
fact that X-bodies are found associated with some virus diseases and not with 
others indicates their possible use in the classification of these diseases. J. L. 

Anatomy. 

Wood Structure of Rhoiptelea.— Y. Tano Timber Studies of Chinese 
Trees. I. Timber Anatomy of Ehoipteleaceae,’' Bull. Fan Mem. ImU Biol., 1932, 
3, No. 10, 127-31, 1 pL). The wood structure of Rhoiptelea cMliantha Diels k 
Hand, of the new family Ehoipteleacem is described from the examination of a 
specimen taken from a bough 4*5 cm. in diameter consisting of eleven growth 
rings. The salient anatomical features of the wood are as follows. Growth rings 
distinctly marked by a band of parenchyma cells, three to five cells wide. Vessels 
evenly distributed, solitary or in radial groups of two to four ; tangential diameter 
of largest vessels 0-14 mm. ; vessel segments up to 0*72 nom. in length, perfora- 
tions exclusively scalariform with few bars (commonly four to eleven) ; inter- 
vascular pits rather small and not crowded, circular border with elliptic aperture. 
Ground tissue composed of libriform fibres, about 1*4 mm. long, usually arranged 
in regular radial rows, commonly with a gelatinous layer, with very few and 
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indistinct bordered pits on radial surface. Wood parencbyina terminal and vasi- 
centric. Eays beterogeneons, about ten per millimetre, one to four cells wide, 
and up to forty cells bigh. From the structure of the wood the species has closer 
afSnities with Ulmacese than with Juglandacese. B. J. E. 

Wood Structure of the Sterculiaceae. — ^M. M. Chattaway (“ The Wood of 
the Sterculiaceae, I. Specialization of the Vertical Wood Parenchyma within the 
Sub-family Sterculiese,” New Phyt., 1932, 31, 119-32, 2 pis.}. On the grounds of 
the wood structure of the arborescent genera in the Sterculiaceae it is suggested 
that the existing classification of the family should be revised. Two distinct lines 
of specialization within the family are recognized, the one afiecting the vertical 
wood parenchyma and the other involving an elaboration of the tissues of the 
rays. (The specialization of the rays will be dealt with in a subsequent paper.) 
In the sub-family Sterculieae the distribution of the wood-parenchyma shows 
great variation. Three distinct tjqpes are recognized, those with very little paren- 
chyma (Type A), those with rather more parenchyma localized in tangential lines 
(Type B), and those with broad bands of metatracheal parenchyma (Type C). The 
character of the parenchyma cells in the three types shows a progressive specialization 
from T 3 p)e A to Type C, and this is also seen in the length of the vessel segments, 
which is smaller in Type C than in Type A, with Type B intermediate. Heritiera and 
Tarrietia differ in many respects from the other genera of the Sterculiese and it is 
suggested that they should not be placed in this sub-family. B. J. E. 

Variation in the Wood Structure of Dicotyledonous Trees.— H. E. Desch 
(** Anatomical Variation in the Wood of Some Dicotyledonous Trees,” New Phyt,, 
1932, 31, 73-118, 11 figs.). The relative accuracy of different methods of measuring 
the saturated volumes for specific gravity determinations was examined; the 
differences due to different methods were found to be unimportant. From a study 
of the range in cell-size in any one sample it is recommended that mean figures 
should be based on not less than 300 measurements in each case. A positive 
correlation exists between annual increment and cell-size at a given height in the 
tree; fluctuations in the annual increment due to suppression coincide with 
fluctuations in cell-size. In the case of vessels radial diameter generally shows a 
closer correlation with annual increment than does the tangential diameter ; it is 
suggested, therefore, that the tangential diameter, being less affected by changing 
conditions of growth, is the better feature of the two for purposes of identification. 
Variation in fibre length at different heights in the tree was found to be in con- 
formity with the variation in tracheid length in conifers, in that there was an 
increase in length upwards to a certain height and then a decrease to the top of 
the bole. At a given height in the tree specific gravity tends to be low at the 
centre and to increase outwards for a period before decreasing towards the out- 
side. hTo close relationship was found between specific gravity and cell-size or 
the proportion of different tissues or annual increment. Although there was no 
general relationship to be observed between specific gravity and ring-width, sudden 
marked fluctuations in ring-width generally coincided with fluctuations in specific 
gravity. With the exception of one species, Baikicea plurijugd Harms, from 
Hoithem Ehodesia, the woods studied in the course of the investigation were 
diflnse-porous temperate hardwoods commonly grown in England, namely, species 
of Alnus^ Beiula^ Fagus, Pojgulus^ and Acer, B. J. E. 

The Anatomical Structure of certain Ceylon Woods. — C. P. Jayawae- 
DANA ('‘The Anatomical Structure of certain Ceylon Woods,” Ceylon J, ScL, 
1932, 11, 307-18, 3 pis.). Macroscopic and microscopic descriptions of the structure 
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of seven timbers commonly used in Ceylon are illustrated witb photomicrographs 
at a magnification of ten. The species dealt with are Ariocarpus integra Merr. 
(A. integrifolia L.), Chukrasia veluiina W. & A. (C. tahularis A. Juss.), Melia com- 
posita Willd. {M, duhia Hiern), AzadiracMa indica A. Juss., Berry a cordifolia 
Burret, Pityranthe verrucosa Thw,, and Madhuca longifoUa Macbr. {Bassia longi- 
folia L.). In all cases except one the description is based on two specimens of 
the wood. B. J. R. 

The Identification of Timber Specimens and Fossil Woods. — Ban- 
OEOFT On the Identification of Isolated Timber Specimens, with Especial 
Reference to Fossil Woods,” Anrb. Bot.^ 1932, 46, 353-66, 1 pi.). The author 
stresses the danger of comparing fossil with modern types without a sufficiently 
wide knowledge of living wood-structures. Instances are cited of the occurrence 
of a similar generalized type of wood-structure in widely distributed genera. This 
is particularly well marked when the transverse section only is available for 
examination. From modern work on the structure of recent timbers it is becoming 
increasingly evident that wood from the same species varies in structure undeir 
different conditions of soil and climate and that wood from the same tree may 
vary with position in the tree, or change of external conditions. The author 
advocates extreme caution in giving to fossil woods generic names which indicate 
affinity with recent genera ; in many cases it is preferable to use the old generic 
name Dryoxyloriy possibly with a specific epithet suggesting sinailarity with a 
recent genus. Where it is impossible to decide upon any one definite comparison 
among many possibilities it is advisable to give a specific name descriptive of the 
horizon or locality from which the specimen was obtained. B. J. R. 

Anatomy of the Banana. — A lexanbbb F. Skutoh (“ Anatomy of the Axis 
of the Banana,” Bot. Gaz,, 1932, 93, 233-58, 10 figs.). In tliis paper the term axis 
is used to denote the rhizome or ‘‘ bulb,” the aerial stem and axis of the inflor- 
escence. The material studied was the “Martini” variety of Musa sapientum- 
subsp. seminifera, and also the variety “ Gros Michel.” No important diflerences 
in the anatomy of these two varieties were noted. The lateral buds on the bulb- 
like rhizome are situated opposite the leaves between the two free margins of the 
leaf sheath. For this reason it is suggested that the apparently lateral buds are 
really terminal ones which have been pushed to one side by the true lateral buds 
originally situated between it and the leaf. The lateral buds grow out when the 
leaf sheaths by which they were originally covered die away and produce “ large 
thick scales, representing the leaf sheaths alone.” These leaf sheaths subse- 
quently bend upwards raising the rudimentary false stem, and eventually the 
upwardly directed growing point develops into a new “ bulb.” Within the thick 
cortex there is a plexus of bundles whose direction is chiefly horizontal, but there 
is a narrow zone within the horizontal bundles where there are others whose 
course is naainly longitudinal. The primary bundles produced by the apical 
ineristem are collateral. However, at a very short distance behind the apical 
meristem a cambium arises which produces the adventitious roots and the bundles 
connecting them to the leaf trace bundles. The secondary bundles formed by the 
activity of the cambium are amphiphloic in structure. It is stated that no single 
cambium cell divides more than seven times, but the cambium is constantly 
renewed from the inner cells of the cortex. The cambium gives rise first to the 
longitudinal amphiphloic btmdles, and the primordia of the adventitious roots. 
An enzyme secreted from the tips of the adventitious roots by dissolving the cells 
facilitates their progress through the cortex. The course of the leaf trace bundles 
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is very complex. Some of tiiem penetrate to the centre of the bulb while others 
do not, but in any case they pass into the secondary tissue already mentioned. 
It thus happens that the longitudinal bundles are downward prolongations of the 
leaf traces. At their lower ends, where they are in secondary tissues, they are 
amphiphloic but in the primary tissues they are collateral. The horizontal 
bundle complex serves for the conduction of water from the roots to the leaves. 
There are no secondary tissues in the aerial stem, and no endodermis (an endo- 
dermis is present in the underground portions), and the course of the bundles is 
less complex. Individual tracheids in the aerial stem and leaf sheath are mostly 
4-6 cm. long, hut in some instances attained a length of 7 or 8 cm. The latex 
vessels are formed from chains of large cells whose end walls break down to form 
wide perforations. 0. E. M, 

Anatomy and Physiology of the Phloem of Cucurbita spp. — ^A loen S. 
Crafts Phloem Anatomy, Exudation, and Transport of Organic Nutrients in 
Cucurbits,” Plant Phys., 1932, 7, 183-'225, 6 pis., 1 fig.). The material used was 
Guaarhita Pejpo and Gucumis satims. Sieve tubes in these species are not confined 
to the vascular bundles, but consist of : (1) Central tubes of the phloem, with 
poorly staining contents, and consisting of short, broad elements. (2) The narrower, 
longer sieve tubes of the periphery of the phloem. (3) Tubes described as ecto- 
cychc and entocyclic, according to whether they are situated in the parenchyma 
between the epidermis and the sclerenchyma ring or between the sclerenchyma 
ring and the vascular bundles. The contents of the tubes in classes (2) and (3) 
stain deeply. (4) Commisural tubes, similar in structure to those of class (2), 
which serve to connect the various longitudinal sieve tubes. The young sieve 
tubes of the bundles can first be distinguished by their having slime drops and 
pitted end walls. The slime drops subsequently enlarge and small vacuole-like 
spots are formed within them. The first protoplasmic strands of the sieve field 
can now be recognized, and the first traces of the callus cylinders, which eventually 
surround the strands, appear. The vacuoles coalesce to form one large vacuole, 
and the nucleus, which is still present, is enlarged and stains less deeply. “ The 
sieve plate thickens, the original protoplasmic connections apparently fuse to form 
a single strand in each field, and the callus cylinders enlarge and elongate.” The 
viscosity of the cytoplasm immediately on the inside of the cell wall increases, the 
slime drops enlarge further, and the vacuoles within them increase in size and 
number. An inner network of protoplasmic strands becomes fixed to the sieve 
plates of the end and side walls, loses its fluid consistency and becomes relatively 
inert. “ The material resulting from the (subsequent) disintegration of the 
nucleus and slime drops forms a colloidal suspension in the vacuole, and it is the 
coagulation and aggregation of this material which makes up the amorphous 
content of slime plugs in mature sieve tubes.” The formation of slim e plugs is 
due to killing reagents or gravitation and is not related to normal sap flow. Sieve 
tubes which arise at the periphery of the phloem or in the cortex (classes (2)-(4) 
mentioned above) are similar to those of type (1) in the early stages of their develop- 
ment, but at maturity the internal protoplasmic network is lacking, the sieve 
plate is less thickened, and the vacuolar contents take on a granular appearance 
and become more and more dense. Eventually the tube is completely fiUed with 
amorphous material formed by the transformation of the granular contents, and 
callus is laid down. Slime plugs were not observed in tubes outside the phloem 
groups. The later portions of the paper are purely physiological, being concerned 
chiefly with the mode of translocation of material through sieve tubes. “ The 
only continuous permeable phase throughout the plant is the cell wall. In phloem 
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it is highly hydrated, shows regularity of structure, and occupies about 30 p.o. 
of the total volume in fresh sections. Calculations show that exudation from cut 
peduncles cannot be explained on the basis of mass flow through perforations in 
the sieve tubes. It seems possible that movement may take place partly through 
sieve tube lumina and partly through phloem walls.” C. R. M. 

Root Structure of Ss^ittaria. — Chaeles F. Seveein Origin and Structure 
of the Secondary Root of Sagiitaria/^ Bot. Gaz,, 93, 1, 93-9, 20 figs.). A study 
based on material of the various forms of Sagittaria latifolia. All roots, whether 
primary, secondary, or adventitious, have in common the same Hstogenio regions : 
calyptrogen, dermatogen, periblem, and plerome. The author was unable to 
determine definitely whether the secondary roots arising from the adventitious 
ones originated from a single cell or a plate of cells in the pericycle, but considered 
the latter possibility more likely. The plerome of the rootlet arises from a plate 
of cells of which the central cell is more fully developed than the others. The 
calyptrogen arises from cells which are pericychc in origin, and not from cortical 
cells as has been suggested by some authors. Canals of two kinds containing air 
and latex respectively develop in the cortex. The air canals arise when the middle 
lamella splits at the comers of some of the cells, and later on the cells themselves 
become disorganized. The canals are interrupted at intervals by plates of living 
cells at right angles to the long axis of the root. The latex-containing spaces arise 
in the second hypodermal layer and are stated to look like and develop in the same 
way as resin canals. They are very much crowded and appear to be reduced in 
number by lateral pressure. C. R. M. 

Unsegmented Latex Tubes. — Gbehabd Schapestbin Untersuchungen 
an ungegliedeten Milchrohren,” BeihefL z. Bot. Centralhlt 49, 1, 197-220, 11 figs.). 
The author confirms the opinion previously expressed by Schmalhausen and 
Chauveaud that the latex system in Euphorbia myrsinites and E, Bojeri arises 
from a few initial cells in the young embryo. The course and arrangement of the 
latex tubes varies in different species of Euphorbia, but the following features 
were common to all species : (1) The main course of the latex system, which 
extends to the growing point, but without reaching the actual apex, is parallel to the 
axis of the shoot. The distance behind the apex at which it stops varies in different 
species. The tubes branch more freely at the nodes than at the internodes, and 
in some species branching is confined to the nodes. Unsegmented latex tubes 
were also observed in TJrtica dioica and Yinca minor. These were unbranohed 
and of the same type as has hitherto been recorded only in the Cannabinaceee. 
In Stapelia bella and Trichocaulon spp. there is in addition to the normal system 
of unsegmented tubes a system of segmented ones. It was foimd possible to ratify 
the theory that in Euphorbia esculenta growth of the tubes occurs only in the 
presence of tissues in which the capacity for cell division has not been lost. The 
growth of the tubes is thereby subjected to a controlling infiuence from the sur- 
rounding tissues, from which it follows that the growth of the tubes proceeds 
most actively near the growing point of the shoot. It is thought also that the 
course of the tubes and their manner of branching is governed by the other tissues. 

0. R. M. 

Extrafloral Nectaries of the Angiosperms.— Johannes Geoeo Zih- 
MEEMANN Tiber die extrafioralen Nektaxien der Angiospermen,” Beiheft. z, 
Bot. Centraibh, 49, 1, 99-196, 4 pis., 46 figs.). It is impossible here fully to sum- 
marize the contents of this paper in which an account is given of an exhaustive 
study of extrafloral nectaries in the Angiosperms. Some idea of the scope of the 
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investigation may be gained from tbe following list of sections into wMcb the 
paper is divided: (1) Morphological types of nectaries* The author divides 
nectaries into the following morphological groups : {a) Nectaries without form, 
e.g., the nectaries on the bracts of Costus spp. (5) Flat nectaries, i.e., those in 
which the secretory surface is not greatly raised above the level of the surrounding 
tissues, (c) Hollow nectaries in 'which the nectar-secreting tissue is in communica- 
tion with the exterior only through a small hole, {d) Scale nectaries, which are 
saucer- or cup-shaped trichomes. (2) Topography of nectaries. Under this 
heading the distribution and types of nectaries present on different plant organs 
in a wide range of plants is discussed. (3) Anatomy of nectaries. This section 
contains detailed anatomical descriptions of nectaries under the following heads : 
(a) Structureless nectaries. These ilhdefined nectaries are most easily recognized 
by their colour. They occur only on organs which have a short period of life. 
Secretion is effected through stomata. (&) Nectaries with a simple nectar-secreting 
tissue, (c) Nectaries with a palisade type of epidermis, (d) Nectaries of the 
nature of trichomes. (e) Nectaries formed by the metamorphosis of persisting 
organs. In all cases the taxonomic distribution of each of these types of nectary 
is discussed. (4) The liberation of nectar in the different families. (5) The 
distribution of nectar-secreting plants amongst the different families of Angio- 
sperms. The author points out that nectaries are not universally distributed 
throughout the Angiosperms, but considers their distribution to be determined by 
physiological and morphological factors. Their occurrence within a family is 
usually sporadic ; sometimes they are confined to certain genera, and only rarely 
are they present in a number of genera within a family. Their occurrence is not 
to be regarded as a feature of any systematic importance. (6) The geographical 
distribution of plants possessing nectaries. Hydrophytes, xeroph 3 rbes, and hajp- 
phytes usually have no nectaries, nor do the plants gro'wing in dry habitats in 
Australia, South Africa, Chile, and California, as well as the arctic and antarctic 
plants which are physiologically dry. Nectaries are characteristic of plants 
gro'wing in temperate climates, especially in Central Europe. (7) The function of 
nectaries. The author concludes that the primary function of nectaries is the 
local excretion of excess carbohydrates. About twenty-eight pages of the paper 
are occupied by a key to the distribution of different types of nectaries in various 
plant organs. There is a bibliography of eighty-six titles. C. B. M. 

Morphology and Anatomy of the Fruit of Hicoria pecan. — ^Donald V. 
Shijhart (“Morphology and Anatomy of Hiconu pecan,'' BoU Gaz,, 93, 1, 1-20, 
45 figs.). The first visible stage in the differentiation of the female inflorescence 
of Hicoria pecan is to be seen when the primordium of the floral axis appears in 
the centre of the previously broadened gro'wing point. The indi'vidual flowers 
develop from primordia which are thought at first to be arranged spirally, but 
they appear as a cycle at a very early stage. Two of the upper leaf primordia 
develop into bracts which fold over the other members of the developing floral 
cluster. There are two or three bud primordia in the axil of each of these bracts, 
one of which sometimes develops into a female flower. The enlarged outer sepal 
of the first or second flower of the cluster, as well as the bracts which develop 
from the upper leaf primorida, have a protective function. The perianth of some 
of the flowers in the upper part of the inflorescence is sometimes two-lobed, owing 
to the failure of the flower to produce more than two sepal primordia. The cupule 
is “ a specialized stem', and may be regarded as a cup-shaped receptacle dehiscing 
at four parenchymatous rays which are continuous with the edge of the sepals.’’ 
Transverse sections show that the receptacle is composed of four segments of 
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tissue in eacli of wliicli there is an outer and an inner ring of collateral bundles. 
The vascular supply to the sepals diverges from the outer ring of bundles. The 
bundles of the outer ring also extend inwards and downwards, thus forming an 
inner reversed ring. Near the base of the cupule they are again directed upwards 
so as to form a third cylinder, but this is confined to the base of the cupule. The 
stigmas are supplied By two groups of bundles which diverge from the reversed 
bundles near the top of two of the segments. The ovary is normally composed of 
two carpels which are laterally placed in relation to the axis of the inflorescence. 
The carpels continue to develop to form a tubular structure in the centre of which 
is the axis which develops independently to form a central placenta in which the 
nucellus and integument are laid down later on. Two large stigmas are formed 
by further growth of the carpels. A transverse section at the base of the ovule 
shows that the carpels have two dorsal and two septal bundles which arise from 
the third ring of bundles mentioned above. The carpellary cavity is at first 
unilocular, but later becomes bilocular in the lower part owing to the growth of 
the axis and the septum. (The mode of formation of the septum is uncertain, 
but the author considers that it may arise from two protuberances on opposite 
sides of the placenta and in a plane between the two carpels which “ grow against 
and finally fuse with the inner edges of the carpels."’) The carpellary tissues are 
differentiated into a hard, woody exocarp which constitutes the shell of the nut, 
m the inside of which there are ridges representing the hardened mesocarp. The 
endocarp, which is parenchymatous, is pressed back and absorbed by the 
expanding integument.” The orthotropous ovule arises in the tissues of the central 
axis. The integument is at first laid down at two points and always remains 
forked at the tip. The time of pollination varies with the season, but it usually 
takes place when the eight nuclei are developed in the megagametophyte. The 
nucleus is only partly covered by the integument at the time of pollination and 
is not completely enclosed until fertilization has taken place (usually within two 
weeks after pollination). A sac-hke structure, apparently devoid of cell walls, is 
formed by the peripheral arrangement of the endosperm nuclei which divide 
frequently. The zygote remains inactive for several weeks at the micropylar end 
of the embryo-sac. The bifurcated cotyledons grow between the integument and 
the endosperm and eventually surround the latter before it is fully digested. The 
fruit of Hicoria <pecan is regarded as a pome consisting of a specialized stem sur- 
rounding a normally two-carpelled but single-ovuled ovary. ‘‘ It includes the true 
fruit, which is a nut formed by the lignification of the exocarp into a hard shell 
surrounding a single, loose, two-lobed orthotropous seed, the embryo of which has 
bifurcated folded cotyledons.” 0* R. M. 

Carpel Dehiscence in Firmiana simplex. — ^Tsu-Kianu Yen Carpel 
Dehiscence in Firmiam simplex” Bot. 6raz., 1932, 93, 205-‘2r2, 9 figs.). The 
young carpel of Firmiana simplex (L.) W. P. Wight, when only 0*21 mm. long, 
and when the placental bundles are scarcely differentiated shows a distinct narrow 
slit between the carpel edges. At this stage there is no epidermal cuticle and no 
stigma is developed. The five carpels of a common androgjmophore are hoodlike 
with the broader portion below and with the sutures facing the centre. The suture 
continues to widen and reaches its fullest width when the carpel is 0*32 mm. long. 
After this, as cell division accelerates, the gap narrows and the margins are brought 
into close contact. The epidermal cells of the margins in contact continue to 
divide tangentially to the line of the suture. Eventually a complete coalescence 
is reached. When the carpel is about 1*6 cm. long the cells near the old line of 
suture both on the interior and exterior surfaces begin to separate, although the 
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otter cells divide actively tuitil tte full size of tte carpel, 7-10 cm., is attained. 
Later, a mechanical rupturing of the tissue along the old line of suture results in 
a new suture. Final dehiscence is merely a mechanical breaking of cell walls. 
At a very young stage of the flower the five styles coalesce to form a single column. 
The bases of the carpels are less closely joined. The stigmas, however, do not 
join up completely. After pollination the stigmas wither, the carpels separate 
below and eventually the style breaks off. A later and more complete separation 
of the follicles is accompanied by a development basipetally of a slender stalk to 
each follicle. The pistil may indicate an intermediate stage between apocarpy 
and syncarpy. F. B. 

Dehiscence of the Boll of Linum rigidum. — ^A. C. Dillman and J. C. 
Brinsmade (“Dehiscence of the Boll of Linum rigidum and Belated Species,’’ 
J, Agric. Res,, 44, 1, 21-7, 3 figs.). IA%um rigidum and a few related species 
differ from other members of the genus in having fruits which dehisce only when 
they are wet. When dry they remain closed indefinitely. The mechanism which 
causes the fruit to open depends on the fact that each segment of the fruit is 
attached to the receptacle by a “ hinge-like organ ” consisting chiefly of cells 
incapable of absorbing water, together with a few colourless hygroscopic cells on 
the inside which absorb water very rapidly. When water is absorbed by the 
inner cells the force of their expansion causes the fruit to start opening within 
about 20 seconds. By alternate wetting and drying the fruits may be caused to 
open and close repeatedly without damaging the mechanism. Fifty-year-old 
fruits in the Washington herbarium also opened when moistened with water. The 
fruits do not open with suiBbcient force for the seeds to be dispersed without the 
additional aid of some such agency as beating rain or a high wind. C. E. M. 

Thickness of Cuticle of the Fruits of Vaccinium macrocarpon . — ‘Nmh E. 
Stevens (“ Thickness of Cuticle in Cranberry Fruits,” Amer, J, Rot, 1932, 
19, 432-5). Measurements were made of the cuticle thickness of the fruits of 
thirty-three varieties of cultivated cranberries (VcLCcinium macrocarpon) from 
Massachusetts in 1929, 1930, and 1931. In 1929 the thickness of the cuticle in 
the different varieties varied from 9*9-13*7/^ and in 1930 from 8'7-10*5ft and 
in 1931 from 9*0-10-6/>c, and in all varieties the cuticle was thicker in 1929 than 
in the two succeeding years. “ This difference in the different crops does not 
appear to be correlated either with size of fruit or the keeping quality of the crop 
or with obvious differences in the weather conditions.” C. E. M. 

Anatomy of Poppy Seed. — Georg Sobwbizeb (“ Zur Anatomie des Mohn- 
samens {Papaver somniferum L.),” Berickt, Deutsch, Bot. ffes.,49, 8, 414-23, 9 figs.). 
The arched epidermal cells of unripe seed of Papaver somniferum L. contain large 
quantities of small grains of calcium carbonate. Beneath this is a single layer of 
thick-walled polygonal cells. The third or fibre layer consists of low, thick-walled 
cells which, as seen in surface view, have their greatest length parallel with the 
longitudinal axis of the seed. The cells of the fourth layer are only moderately 
thickened, they taper to points as seen in surface view, and have their long axis 
at right angles to the ceUs of the third layer. The net cells of the fifth layer are 
arranged as those of the fourth layer, and become obliterated in the mature seed. 
In surface view they appear warped and have pitted walls. The sixth layer is 
very difficult to see in transverse sections, but in surface view it appears as a thin- 
walled parenchymatous pellicle. In mature seeds the epidermal cells become 
keel-shaped and in conjunction with those of the layer beneath them constitute 
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the net-like covering. The diSerent interpretations of the seed structure recorded 
by previous authors are discussed. C. B. M. 

Anatomy and Microchemistry of the Cotton Seed. — "R, G. Beeves and 
C. C. Valle ('* Anatomy and Miorocheimstry of the Cotton Seed/’ Gaz,, 1932, 
93, 259-77, 21 figs.). The material used in the investigation consisted of varieties 
of Gossypium Mrsutum L. and Pima and Sea Island cotton variously referred to 
as harhadense L, and G. peruvianum Cav. At the time of fertilization the tissues 
of the anatropous ovule with two integuments are undifferentiated except for the 
development in the outer integument of “ balloon-shaped ” protrusions repre- 
senting the young lint hairs. In the embryo the cotyledons are bounded by an 
epidermis within which are two layers of palisade tissue and some spongy paren- 
chyma. So-called resin glands present in the mesophyll were found to contain 
chiefly pentosans but also other substances. ‘‘ Glands similar to or identical with 
those of the cotyledons were also found in the periblem of the hypocotyl near its 
attachment to the cotyledons.” Oil was most abundant ip the mesophyll of the 
cotyledons and in the parenchymatous cells of the hypocotyl. Starch was scarce, 
being found chiefly in the upper region of the hypocotyl. The quantity of starch 
present in the embryos of different individual seeds varied considerably. The 
soft, semi-transparent endosperm at the time when the embryo is 3 mm. long 
contains considerable quantities of starch, but in mature seeds the greatly reduced 
endosperm contains but little starch and considerable quantities of protein and 
oil. The perisperm, which usually consists of a single layer of cells, is stated to 
be the epidermis of the nucellus ; at maturity its radial and transverse walls have 
tooth-like projections into the lumina. The innermost layers of the testa are 
thin-walled and filled with a brown pigment, but before they are mature they 
contain abundant starch. The hardness of the seed-coat is chiefly due to the 
presence of a single layer of palisade tissue, with very thick cell walls. These 
cells also contain brown pigment. Some variation was found to occur between 
the distribution of lignin in the palisade cells of Gossypium hirsutum and G, bar- 
hadense respectively. Pentosans mixed with other substances probably occur in 
the palisade layers of all the material examined. The palisade layer is enclosed 
by one or two layers of isodiametric, colourless cells whose walls give a positive 
reaction for lignin. Outside this is a layer of brown pigmented cells resembling 
those of the inner pigment layer mentioned above. Finally, the epidermis of the 
seed-coat consists of large, irregular cells with thick walls composed chiefly of 
cellulose. 0, B. M. 

Peltate Hairs of Shepherdia canadensis. — ^D. 0. CJoopeb (“ The Develop- 
ment of the Peltate Hairs of Shepherdia canadensis,"" Am&r, J. Bot., 1932, 19 , 
423-8, 1 pi.). The structure of the peltate hairs is so constant within the species 
Shepherdia canadensis, S. argentea, and Blceagnus angustifolia xesTgeotiyelj that it 
is considered to be of taxonomic value in recognizing these species. In 8, cana- 
densis the shield arises from a single epidermal cell, and the stalk from adjacent 
epidermal and hypodermal cells. This mode of development is different from that 
described by previous authors for similar hairs in other families. G R. M. 

Factors Governing the Production of Cystoliths. — ^Anton Bero (“ Unter- 
suchungen uber die Entwicklungsbedingungen der Zystolithen,” Beih. z. BoL 
Centralhl, 49 , 1 , 239-57, 6 figs.). The author agrees with Giesenhagen and Richter 
that the radial strings of cystoliths in the Urticacesa and Acanthaceae consist of 
canals fiUed with calcium carbonate. This is proved by their behaviour in polarized 
light. Cystoliths arise and develop in the same way in all the plants studied, but 
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their formation begins at an earlier stage in quickly growing plants than in slow- 
growing species of Fims, Curtailment of light had no effect on the formation and 
development of cystoliths. This conclusion is the opposite of that held by 
Chareyres with regard to the cystoliths in the TJrticaceae and by Kohl for those in 
the genus Ficus. Similarly a deficiency of phosphorus, sulphur, magnesium, 
potassium, and iron respectively had no influence on their formation. When 
nitrogen was deficient there was a slight diminution in the calcium carbonate 
content of the cystoliths. When calcium was deficient there was considerably 
less calcium carbonate associated with the cystoliths which had been formed some 
time previously in old leaves, but in young leaves the cystoliths were impregnated 
with calcium carbonate in the usual way. The author considers that this indicates 
that the calcium carbonate originally present in the cystoliths in the old leaves 
was translocated and laid down afresh in the young leaf primordia. By growing 
seedlings in distilled water it was possible to obtain cystoliths entirely free from 
chalk, and thus to demonstrate that the presence of chalk is not responsible for 
the production of cystoliths. This does not support the conclusion of Kohl that 
cystoliths are merely of use in storing excess of chalk. If the lamina and veins 
or the midrib of young leaves of Ficm spp. are wounded by cutting them there 
is a marked inhibition of cystolith production at the distal end of the leaf where 
food supplies are short. No evidence was found to support the suggestion of 
Kohl that cystohths become devoid of calcium in the autumn before the leaves 
faU. 0. R. M. 

Statolith Apparatus in Seedlings. — ^Lilian E. Hawker Quanti- 
tative Study of the Geotropism of Seedlings with Special Reference to the Nature 
of the Development of their Statolith Apparatus,” Ann. Bot., 46, 181, 121-67, 
16 figs.). An account of an extensive investigation of the morphology and physi- 
ology of the statolith apparatus in seedlings of dicotyledons, monocotyledons, aiid 
conifers. The author found that the geotropical responses of seedlings could be 
explained in all cases in terms of the statolith theory of geotropism. This applies 
even in the case of seedlings with bilateral symmetry, since it was found in these 
plants that the statocysts are not isodiametric as seen in transverse sections. It 
thus happens that the statoliths in some statocytes have a shorter distance to 
fall than in others before reaching the sensitive protoplasm where they are capable 
.of inducing stimulation. The morphology of the statolith apparatus was studied 
in about eighty species. Statohths appear first in the root-cap of the radicle. In 
the h^ocotyl or epicotyl of seedlings of dicotyledons statoliths are usually present 
only in the endodermis, but in a few arboreal dicotyledons and some monocoty- 
ledons and conifers there is a definite tissue (statenchyma) containing statoliths. 
It is of interest that in some monocotyledons, e.g., in Allium spp., the statoliths 
are chemically dissimilar from ordinary starch. Seedlings of monocotyledons and 
conifers were found, generally, to be less sensitive to gravity than those of dicoty- 
ledons ; a correlation was found between the quantity of statenchyma present in 
all these three groups at different stages of development and the degree of sensi- 
tivity to gravity. A great deal of the work was purely physiological, being con- 
cerned with a determination of values for presentation and latent times during 
development for seedling organs of fifteen species chosen from amongst dicotyledons, 
monocotyledons, and conifers. 0. R. M. 

Tropical Teratology. — J. 0. Costbrxjs and J. J. Smith (“ Studies in Tropical 
Teratology,’’ Ann. J ard. Bot. Buiten^mg., 42^ 1, 1-22, 4 pis.). This paper is the last 
of a series describing plants with teratologioal structures collected in the tropics. 
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The descriptions are arranged under the headings of families to which the abnormal 
plants belong. With the present paper there is included an index to the abnormal 
specimens described in the whole of the series of papers. C. R. M, 

Morphology. 

Effect on Phyllotaxis of Isolating a Primordium, — Maby Snow and 
R. Snow Experiments on Phyllotaxis. I. The Effect of Isolating a Primordium/’ 
PMl Trans, Roij, Soc. Lord., Ser. B, 1931, 221, 1-43, 17 figs.). Lujpinus alius was 
chosen for the experiments because of its comparatively large leaf primordia. Its 
phyllotaxis belongs to the ‘‘Eibonacci” ^series of Church. The contact para- 
stichies form a 2 + 3 system, or, if the stipular contacts are included, a 1 + 2 + 3 
system. The mean value of the divergence angle of successive leaves along the 
genetic spiral was found to be 136*3®. The experiments consisted of partially 
isolating certain primordia from the rest of the stem apex by vertical tangential 
outs with a cataract ’’ knife, the primordia remaining attached below the cuts. 
The primordia visible at the time of the operation were termed P^, Pg, etc., P^ 
being the youngest. Those still undeveloped at that time were called Ii, Ig, etc., 
li being the oldest. The isolated primordia usually developed into normal leaves. 
In all experiments the growing point of the stem was displaced away from the 
wound. When Pi was isolated, the angles subtended by Ij and Ig exceeded the 
normal, varying between 136° and 165°. The normal phyllotaxis was not seriously 
disturbed. When Ii was isolated, the angle I 2 — 13 increased enormously, ranging 
from 158*3° to 203-25°. Where this angle exceeded 180° the direction of the 
genetic spiral became reversed. The normal divergence angle was attained after 
a few leaves had been laid down. In three experiments where the angle was less 
than 180° the spiral became reversed. This arose from the fact that the stipules 
of I 3 were unequally developed and the larger gap between the stipules of I 2 and 
I 3 fell on the opposite side of the apex from the normal. The reversal of the 
genetic spiral depended, therefore, on the position of the larger gap between the 
next two primordia after the isolated primordium. A working hypothesis is 
adopted that each primordium arises in the first space that becomes both wide 
enough and distant enough from the growing point. The increased angle between 
the two primordia following the isolated primordium is due to the movement of 
the growing point towards the gap between them and the displacement of the 
second primordium in the direction of the wound. This displacement is shown to 
be due to three different factors working together. If I^ is isolated, the results 
were sometimes essentially the same as when Ij was isolated, the genetic spiral 
becoming reversed. Sometimes, however, another primordium, I 2 ' arose before 
I 3 obliquely above the wound or directly above it, and the spiral was then not 
reversed. These results are interpreted on the working hypothesis. The con- 
clusion is reached that the positions in which primordia arise depend on the 
positions and shapes of previous primordia, and the results of the experiments 
strongly support the working hypothesis outlined above. E. B. 

Morphology and Physiology of Viola. — ^Brnst Bbrgbolt (‘‘Morpholo- 
gische und physiologische Untersuchungen fiber Viola,^' Bot. Ahhandh, 1932, 20 , 
Jena, Fischer, 1 - 120 , 67 figs.). A very full account of extensive investigations of 
the morphology and physiology of a number of species of Viola. A description 
is first given of the comparative morphology and mode of devebpment of the 
different types of leaf form found in the genus. Viola jftygmm differs from other 
members of the genus in having grass-like leaves, others such as V. chrysantha have 
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leaves witL. two pairs of pinnse, whilst an intermediate stage between F. chrysantha 
and forms with only three principal segnaents is afforded by V, Hallii* A series 
of leaf forms intermediate between the scale-like leaves of Violas growing in high 
situations in the Andes and the typical lowland form F. cotyledon ( F- glacialis and 
F. aurea) were also found. This is thought to indicate that the leaf form is liable 
to be modified by environmental conditions. An example of heterophylly is to 
be found in F. Dubyana. The comparative morphology of the stipules is next 
dealt with. These range in form from wing-like expansions at the base of the 
petioles to fringed or rounded leaf-like stipules. All stages between long-fringed 
stipules to those which are rounded and leaf-like sometimes occur on one stem. 
The stipules of F. alba, F. elatior, F. sylmstris, and F. Rimniana are not easily 
modified by external conditions. On the other hand, the length of the fringes on 
the stipules of F. odorata and F. hirta can be increased by cultivation under damp 
conditions. Under optimum manurial conditions (especially of nitrogen and 
carbon dioxide) they resemble the rounded “ moor ” form. Conversely the moor '' 
form can be induced to revert to the normal by experimental means. The stipules 
of F. comma also react in a similar manner. The stipules of F. Schultzii also 
became leaf-like when abundant nitrogen and carbon dioxide were available or 
when plants were exposed to continuous light for forty days. A high nitrogen 
content of the soil also induced a blue-green colour in the foliage of F. Schultzii, 
The production of anthocyanin pigment was favoured by treatment with carbon 
dioxide, but intense illumination was found to be more effective. Ultra-violet 
light favoured a rapid production of anthocyanin ; but the same effect was obtained 
with light from other parts of the spectrum if the treatment was sufficiently intense 
and prolonged. Light rays of 300-400^6 caused the epidermal cells to become 
thicker, and the palisade cells to beconie elongated or even induced the formation 
of a second palisade layer. Intensive studies of the cleistogamous flowers found 
in the genus were also made. Three types of cleistogamy were recognized : 
(1) Temporary closure of the flower. (2) Permanent prevention of opening with- 
out reduction of the floral parts. (3) Permanent prevention of opening accom- 
panied by reduction in floral structure (true cleistogamy). It was found that 
repeated self-pollination did not result in the production of plants bearing exclu- 
sively cleistogamous flowers, but GoebeFs theory that cleistogamous flowers alone 
are produced early in the life-history of the plant was confirmed. Manurial treat- 
ment was found to exert a deciding influence in determining for some species 
whether cleistogamous or chasmogamous flowers were produced. The prxmordia 
of the various organs were laid down in all cases, but their development was 
inhibited by malnutrition. Complete inorganic manuring in conjunction with 
carbon dioxide treatment resulted in the exclusive production of chasmogamous 
flowers by F. odorata. Variations in the numbers of flowers were also found to 
be due to differences in illumination. Strong vegetative growth is accompanied 
by reduction in the size of the flowers in the Melanium group and by cleistogamy 
in the Nominium group. A number of teratological variations in floral structure 
were also studied. These included series of structures intermediate in character 
between sepals and petals and between petals and stamens. By suitable manurial 
treatments it was also found possible to induce the formation of dichasially branched 
inflorescences in F. finnata. Abnormally large flowers in F. tricolor were obtained 
on the remaining shoots in plants from which most of the growing points had been 
removed two weeks previously. The colour of the flower was found in this species 
to be mfluenced by manurial treatment, and the age of the flower itself and the 
time of year at which it was produced. The paper ends with a bibliography of 
107 titles. CRM. 
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Regeneration in Bryophyllum calycinum.— Ernst Naylor (“ The Mor- 
phology of Regeneration in Bryophyllum calycinum,^^ Amer. J, Bot., 19 , 1, 
32-40, 13,figs.). As a result of an anatomical investigation of the leaves of Bryo- 
phyllum calycinum Salisb!, the author claims to have shown that young plants, 
which arise by regeneration from the leaf-notches, are already present in mature 
leaves as preformed dormant structures. When the mature leaf is detached from 
the parent plant the dormant structures, each of which consists of a rudimentary 
stem tip, two leaf-primordia, two root-primordia, and a structure similar to the 
foot in fern embryos, become active and develop into young plants. The foot is 
always in contact with a vein in the parent leaf, so that a whole embryonic plant 
is thought to exist in each of the notches in a mature leaf. Studies of the anatomy 
of the leaf and embryo show that the latter is formed from a small group of 
cells along the margin of the embryonic leaf,” and that the notches are formed 
when the entire leaf is only a few millimetres long. The phloem cells of the parent 
do not take part in the formation of the embryo. C. R. M. 


Formation of Fruit Buds. — ^Thomas Swarbrick and K. 0. Naik Factors 
Governing Fruit Bud Formation. IX. A Study of the Relation between Leaf 
Area and Intemode Length in the Shoots of Worcester Pearmain Apple as affected 
by Six Different Vegetative Rootstocks,” J, Pom. and Hort. Soi.s 10 , 1, 42-63). 
In the present investigation a study has been made of the leaf area and internode 
length of the apple Worcester Pearmain ” growing upon six different standardized 
vegetatively propagated rootstocks, with a view to elucidating their relationship 
to fruit bud formation. The rootstocks used in these experiments were Mailing I, 
IX, X, IV, XII, and Bristol V. The mean length of the current season’s shoots 
when worked on M IX was shorter than on the other five rootstocks, but no signifi- 
cant differences in intemode length were found between trees worked on any of 
the remaining five rootstocks. Three definite regions in a current season’s shoot 
could be recognized in passing from the base to the apex, in each of which the 
prevailing internode length was distinct. The region of maximum internode 
length was in each case towards the middle of the length of shoot produced in the 
current season. In trees worked on M IX the long intemodes occurred very late 
in the growth period of the shoot as compared with those in trees on other stocks. 
The rootstock M IV, on the other hand, induces long intemodes comparatively 
early in the life of a shoot. The first four internodes in all rootstocks were all of 
approximately equal length, and in only one case did it exceed 1*0 cm. Measure- 
ments of the leaf area were made by : (1) Multiplying the greatest length of the 
leaf by the greatest breadth. (2) By tracing the leaves on squared paper. It is 
of interest that in spite of the fact that the leaves are not rectangular the areas 
obtained by these two methods did not differ markedly from one another. The 
maximum difference between the actual” and calculated” area was found to 
be in the region where the leaves were largest and the intemodes longest, The 
average area of the leaves varied according to the stock on which they were worked, 
but the size of the leaves did not correspond to the known vigour of each type of 
stock. As a result of studying the effect of different stocks on the ratio of leaf 
area to internode length it was found that trees worked on M IX had a ratio of 
26*6, those on M I, M X, and M IV were 22*9, 21-6, and 21*0 respectively, whilst 
a third class consisted of M XII and Bristol V, for which the figures were 18*0 
and 18*4. The size of the leaves in the terminal rosette was found to be modified 
by the different rootstocks although the number on each rosette was always three. 
A very high positive correlation was found between leaf area and iaternode length. 
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ITo evidence was found to support tte suggestion of Pickering that the size of the 
sixth leaf from the tip of a shoot is an index of the general vigour of the shoot. 

0. E. M. 

Suspensor in Crj^tomeria. — John T. Buchholz The Suspensor of 
Cryptomeria japonica,^^ Bot. Oaz.^ 1932, 93, 221-6, 7 figs.). By dissection methods 
the author is unable to confixm Lawson’s statement that there may be one or 
several embryos developed from a single archegonium.” The archegonia are 
terminal and grouped in a complex of ten or twelve. A number of instances 
occurred of two embryo systems coming from adjacent archegonia. All cells of a 
proembryo are potential embryo initials. Cleavage polyembryony is a charac- 
teristic feature of Cryptomeria is probably characteristic of the Taxodinese. 
No exceptions were found, out of twenty-five dissections, in which the entire 
zygote produced a single embryo. Prosuspensor cells may collapse completely if 
very long and with a large embryo attached. When they lose direct contact with 
an embryonic unit they may become inflated in the lower end and cut ofl abnormal 
embryonic cells. Embryos thus produced are retarded and very abnormal and 
probably do not contribute the successful embryo of the mature seed. The embryo 
initial which has a chance of becoming the successful one is borne on a vigorously 
elongating prosuspensor cell where it divides rapidly and becomes multicellular. 
A primary suspensor is not formed in Qryptomeria. An abrupt transition takes 
place between the prosuspensor cell to a massive secondary suspensor composed 
of many embryonal tubes. Evidence of apical cell growth was found in the 
embryos. The apical cell seems to have three cutting faces. F. B. 

Pleiomery and Meiomery in the Flower. — J. 0. Sohoutb (“ On Pleiomery 
and Meiomery in the Flower/’ Rec. Tmv, Bot. 1932, 29, 164-226, 3B figs.). 

The various explanations put forward by botanical authors for meristic variation 
in flowers are considered at great length. The author concludes that only Eichler’s 
original variation ” hypothesis fits the facts, in which meristic variation is due 
to phyllotaotical difierences while at the same time in zygomorphic flowers pseudo- 
meiomery may be caused by abortion or fusion. The following views are rejected : 
(1) that pleiomery is due to fission, d6doublement, by intercalation of sectors in 
the floral receptacle, by coalescence of flowers, synanthy, or gamogemmy ; (2) that 
meiomery is caused by fusion, abortion of organs, or by omission of sectors in the 
floral receptacle. On the basis of original variation the following facts are ex- 
plained : (a) high numbers vary more than low numbers ; (6) nutrition has a 
marked influence on meristic variation; (c) intermediate stages often occur 
between organs as broadened or bilobed members; {d) these transition stages 
may be classed in a continuous series though it is not apparent whether the series 
represents the doubling of one or the fusion of two phyllomes ; (e) the middle 
stages of such a series vary more than the fijst or last ; (/) supernumerary organs 
are more frequent in a calyx sector than in a corolla sector ; (g) terminal flowers 
frequently have a different floral number from that of the lateral flowers in the 
same plant ; this is strikingly shown in terminal peloria as in Digitalis. Experi- 
ments made on the Polygonaceous flower produced no definite results since several 
processes were found to affect the number of floral organs. The flower of Lyihrum 
Ssdmria, however, confirms several of the facts cited above. Twin flowers showed 
no transition to pleiomerous flowers. The vascular supply of abnormal flowers 
confirms the view that leaf traces are formed basipetally. Abnormal flowers also 
soggest that every floral whorl is formed anew by the linlnTig up of a certain number 
of pre-existent phyllomes. Morphogenetic forces vary in the different zones. 
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Wlietlier a stamen is epipetaloiis or episepalous is determined by the morpho- 
genetic forces of the whorl to which it belongs. Thus, in a very early stage the 
episepalous stamen has a strong affinity for calyx veins and the epipetalous for 
corolla veins. Where there are two more stamens than perianth leaves, usually 
three of them are associated with a single calyx sector. If there are two stamens 
nodssing, two adjoining veins usually remain free. Thus, in both cases the alterna- 
tion of the staminal whorls is maintained as well as the insertion on the appropriate 
veins. Where the number of stamens is odd, there is more chance that a single 
stamen will be intermediate in form since the formation of two whorls in the 
androecium meets with difficulty at one point. F. B. 


CRYPTOaAMIA. 

Pteridophyta. 

Tracheids of Ophioglossaceae. — Gasper A. Loughridge (“ Nature and 
Development of the Tracheids of the Ophioglossacese,’’ Bot, Gaz., 1932, 93, 188-96, 
24: figs.). Buds in Ophioglossaceae consist of a series of three to five leaves, one 
of which reaches maturity each year. Bate of difierentiation in the stem appears 
rapid, but in the leaf trace the process is slow. Lignification and maturation of 
the tracheids begins in the leaf four years before maturity. Archesporial tissue is 
difierentiated in Botrychium virginianum two years before the leaf reaches maturity. 
The tracheid walls consist of three distinct layers — the middle lamella ; a secondary 
thickening of cellulose forming bars or scalariform markings ; and a tertiary 
thickening of lignin covering the secondary thickening completely and giving rise 
to the characteristic bordered pits. Secondary thickening diSers from that of the 
spermatophytes in respect to the substance present ; and tertiary thickening also 
ffifiers in that it almost completely covers the wall and gives rise to bordered pits, 
in contrast to the spiral markings of spermatophytes. A. G. 

Buesia. — C. V. Morton Buesia, a New Subgenus of Hymenophyllum from 
Peru,’* BoL Gaz., 1932, 93, 336-9, 1 fig.). The type of the new subgenus Buesia is 
Eymeno'phyllum mirificurn, a new species. It is a pendulous fern with fiexuose 
rhachis, and is remarkable for the presence of true scales on stipes and rhachis, the 
subglobose receptacle, and the serrate ultimate segments. It has been gathered 
at five localities in Peru. A. G. 

Matoniaceae. — ^L. Diels Matoniacea nova papuasica,” NotizUatt Bot. Gart. 
Berlin-Dahlem, 1932, 11, 311-12). Description of PJianerosorus major ^ a new 
species collected by G. Stein on Waigeu, an island north-west of New Guinea. It 
is nearly allied to PA. sarmentosus from Borneo, and enlarges the distribution of 
the genus ; it also adds another unexpected member to the limited group of the 
Matoniacese. A. G. 

Spermatozoid of Pteris, — ^Akira Yxjasa (“Studies in the Cytology of 
Pteridophyta. I. On the Spermatozoid of Pteris cretica L. var. alho4ineaia Hk.,*’ 
Bot. Mag. Tokyo, 1932, 46, 4-12, 4 figs.). The spermatozoid of Pteris cretica var, 
albo4ineaia is a spiral of three coils, usually right-handed. The ciliiferous band 
can be traced from end to end of the body ; the cilia grow out of one side of the 
band along the anterior half. The number of cilia varies from thirty to sixty-five 
on a spermatozoid. The two edges of the spermatozoid give a special staining 
reaction. Dehiscence of the antheridium is due to the swelling of the cell walls 
and also of the spermatogenous mass. After liberation the spermatozoids swim 

21 . 
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freely with the help of the cilia ; the direction of rotation is contrary to that of 
the body-spiral. The velocity of movement is about 1 mm. per second. A. G. 

Teratophyllum. — ^B. E. Holttxjm On StenochlcBna, Loniariopsis and 
Teratophyllum in the Malayan Eegion/’ Gardens^ Bull. Straits Settlements, 1932, 
5, 245' 313, 12 pis., 49 figs.). A revision of the much confused climbing genera 
Stenochlcena, Lomariopsis, and Teratophyllum. A historical summary of the work 
of previous authors is given ; and, as a result of a study of the living plants and 
of all available herbarium material, the three genera are shown to be distinct. 
Stenochlcena is marked by a narrow row of areolae along each side of the midrib of 
the pinnae, while in Teratophyllum and Lomariopsis there are no areolae but the 
veins spring direct from the midrib. Teratophyllum> has a slender cyhndric rhizome, 
with small scales ; and the terminal pinna is articulated. Lomariopsis has a stout 
flattened rhizome with large scales. The term hathyphyll is proposed for the 
pecuhar juvenile leaves borne by Teratophyllum in the lowest stratum of the 
forest, that is, near the ground. The Malayan and Pacific species of the three 
genera are described, including two new species of Teratophyllum. Several new 
combinations are made. The morphological, anatomical, and developmental 
characters of the three genera are compared, and are considered to support their 
separation. Stenochlcena is regarded as of Pteroid affinity. Lomariopsis and 
Teratophyllum may be of kin with Campium. Teratophyllum has no relationi^hip 
with Asplenium epiphyticum ; the resemblance of the bathyphylls is superficial. 

A. G. 

Polyploidy in Ferns. — ^Elva Lawton Eegeneration and Induced Poly- 
ploidy in Perns,” Amer. J. Bot., 1932, 19, 303-33, 22 figs.). In the investiga- 
tions described, apospory was induced in eleven species of ferns. The aposporous 
gametophytes of five species were heart-shaped and bore both archegonia and 
antheriffia ; their cells were larger than those of gametophytes grown from spores. 
Some ferns produced sporophytic buds and filamentous prothalli on the detached 
leaves ; the sporophytes from the buds resembled normal plants. The aposporous 
prothalli of Aspidium marginale and Woodwardia virginica produced sporophytes 
from the sez organs ; fertilization was observed in Woodwardia ; chromosome 
counts showed that these plants were tetraploids. The leaves of the tetraploid 
sporophytes were abnormal in appearance and were composed of larger cells than 
the leaves of the diploid sporophytes of the same species. Apogamy does not 
necessarily follow induced apospory. Bter%s cretica var. albo-lineata was normally 
apogamous and a regenerated prothallus of this fern was also apogamous. Some 
of the regenerated prothalli of Aspidium marginale bore sporangia and some con- 
tained stomata, epidermal cells, and tracheids together with prothaUial cells. 
Sporophytes of Woodwardia virginica, which probably have the triploid chromo- 
some number, were produced by crossing 2X plants with X plants. Gametophytes 
which were believed to have the 4X chromosome number were produced by 
regeneration from the leaves oi Aspidium and Woodwardia. The 4X prothalli 
produced both archegonia and antheridia. A. G. 

Eqxiisetum ripense,— F. Maekawa A Xew Species of Equisetum,'' Bot. 
Mag. Tohyo, 1932, 46, 188-91, 3 figs.). Description of Equisetum ripense Nakai 
& Maekawa, a new Japanese species allied to E. ramosissimum and E. Sieboldii. 
It is a taller plant than E. ramosissimum, with smaller uniseriate stomata and 
having very small granulated silez scattered on the epidermis. E. Sieboldii has 
a shorter smooth stem, six to ten very wide grooves on the stem, and stomata in 
two rows. " A. G. 
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Gametoph 3 i:e of Selaginella. — ^Rodney A. Slago The Gametophytes of 
Selaginella Kraussiana, I. The Microgametophyte/’ Amer, J. Bot, 1932, 
19 , 106-27, 4 pis., 15 figs.). A re-investigation of the microgametophyte of Sela- 
ginella, The number of spores in a microsporangium is about 600. After mioro- 
sporogenesis the microspore nucleus moves from a basal to an apical position while 
a large central vacuole is being formed. The prothallial cell is formed near one 
lateral coign ; and no cellulose could be found in its wall. The antheridial cell 
becomes bisected vertically by a wall which intersects the prothallial cell wall. 
Each longitudinal half becomes divided by a wall, convex downward, near the 
level of the annular ridges ; and these two walls coincide along their intersection 
with the first primordial wall, and together constitute the second primordial wall. 
In each upper quadrant two successive divisions produce three cells ; these with 
respect to each other are placed as if two were the daughter-cells of the third. 
From the daughter-oeUs arise four primary spermatogenous cells, bounded exteriorly 
by periclinal walls curved in harmony with the microspore wall. Microgameto- 
phytes when shed are composed usually of thirteen cells : one is the prothallial 
cell ; eight are jacket cells, and these enclose four primary spermatogenous cells. 
Jacket cells disintegrate during multiplication of the cells in the spermatogenous 
complex. The spermatogenous complex is composed temporarily of four genetic 
groups of cells, descendants respectively of the four primary spermatogenous cells. 
A fihagle microgametophjrfce produces 256 antherozoids. A. G. 

Isoetes. — ^Pdebke Allobge {^^Ulsoet^ lacustris L. dans la Chains Canta- 
brique,’^ Oamnillesia^ 1932, 5, 2^30). In a mountain lake beneath the Pico de 
Arvas in the western part of the Cantabrian chain plants of hoetes lacustfis axe 
fairly abxmdant ; and this locality extends the known distribution of the species 
very notably towards the south-west. It is the only representative of the genus 
in the Iberian Peninsula. A. G. 

Columbia Ferns. — ^William R. Maxon Two New Ferns from Columbia,’* 
Kew Bull.y 1932, 134:- 6). Descriptions of two new species of Dryopteris collected 
by F. 0. Lehmann in Columbia and preserved in the Kew Herbarium. A. G. 

Java Ferns. — 0. Posthumus (“ Note on some Java Ferns,** Bull. Jard. BoL 
Buitemorg., 1932, 12, 46-52). A series of critical notes on some Java ferns. A 
close comparison of Anogramma leptojphyllum with Monachosorum suhdigitatum 
shows that the latter fern must be transferred to the genus Anogramma and the 
genus Monachosorum must be suppressed. Various species of other genera are 
discussed and shown to be synonymous with earlier species. A. G. 

Madagascar Ferns. — Carl Christensen The Pteridophyta of Mada- 
gascar,*’ Dansh Botanisk Arkiv., 1932, 7, i-xv and 1-253, 80 pis.). A revised 
enumeration of the pteridophyta of Madagascar, with chapters contributed by 
H, Perrier de la Bathie (on distribution), A. H. G. Alston [Selaginella), and Johs. 
Iversen [IsoUes), and notes on the various collectors and their travels. The work 
is in two parts : the first is a critical systematic revision of all the species hitherto 
recorded for the island, and contains keys to the species ; and the second part is 
an analytical study of the distribution and relationship of the pteridophyta of 
Madagascar. A. G, 

Fems of New Hebrides. — ^E. B. Copeland ('* Pteridophyta” in A. Guil- 
laumin : Contribution to the Flora of the New Hebrides, Plants collected by 

8. F. Kajewski in 1928 and 1929,” J. Arnold Arloretum, 1932, 13 , 118-126). 
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A list of sixty-four species collected in Aneityiim, Tanna, Eromanga, and tlie 
Banks Group. A. G. 

New Caledonian Ferns. — ^A. XJ. Daniker Ergebnisse der Eeise von Dr. 
A. U. Daniker nacb Neu-Caledonien und den Loyalty-Inseln (1924/6). 4. Katalog 
der Pteridopbyta und Embryopbyta sipbonogama,” Vierteljahrssch Naturforsch. 
Ges, Zurich, 1932, 77, no. 19, 1-114). Included in a list of the pteridopbyta of 
New Caledonia and the Loyalty Islands, determined by Carl Christensen. A. G. 


Bryophyta. 

Frullaniaceae. — ^Fr. Yerdoorn (“ Neue Beitrage zur Kenntnis Indomalesischer 
Frullaniaceae (De Frullaniaceis IX),’’ Bull. Jard, Bot. Buitenzorg., 1932, 12, 53-64, 
1 J6g.). A bst of forty- two species collected in the Dutch East Indies by the author 
and others, with critical notes and the description of a new species. A. G. 

Russian Hepaticae. — ^Zoe Smirnova (“ Contribution to the Bryo-Flora of 
the Ural. I. Liverworts of the Middle and South Ural and Ural Region,” J. 
Soc. Bot. Russie, 1931, 16, 519-36). Knowledge of the hepaticse of Russia is not 
sufficiently complete to permit the distribution of the individual species to be 
defined. The present list treats of forty-three species collected in the Middle and 
South Ural mountains. For the whole Ural range sixty species have been recorded, 
thirteen of which are announced here for the first time. Ptilidium, Marchantia, 
Chandonanihus, and two species of Lophozia are of most frequent occurrence. 

A. G. 

Japanese Hepaticae. — ^Yoshiwo Horikawa (“ Studies on the Hepatiose of 
Japan. V,” J. Sci. Hiroshima Univ., Series B, Div. 2, 1931, 1, 55-76, 3 pis., 
10 figs.). Descriptions and figures of eleven new species of Japanese hepaticse, 
together with two new combinations. (“ VI, VTI,” Op. cit., 1932, 1, 77-94, 2 pis,, 
17 figs. ; 121-34, 3 pis., 9 figs.) Descriptions and figures of twenty new species 
of Japanese hepaticse. A. G. 

Epiphyllous Hepaticae. — ^Yoshiwo Horikawa (“ Die epiphyllen Leber- 
moose von Japan,” BoU Mag. Tokyo, 1932, 46, 176-84, 1 pL). An enumeration 
of twenty-seven hepatics which grow upon the living leaves of various trees, 
shrubs, plants, and ferns in Japan, with their localities and habitats. Descriptions 
of four new species are included. A. G. 

Poljdxichum Transpiration. — ^Nellie M. Blaikley Absorption and 
Conduction of Water and Transpiration in Polytrichum commune,'^ Ann, Bot., 1932, 
46, 289-300, 4 figs.). An account of some experiments which show that in Poly- 
irichum formosum and P. commune an eosin solution passed up the central strand 
of the gametoph 3 rfce, through the foot of the sporophyte, and into the central strand 
of the seta. The rate of ascent of the eosin was determined. The transpiration 
rates for cut stems were obtained by using weight potometers ; and the method is 
described. The transpiration rate of a Polytrichum shoot, growing in situ, was 
measured by passing dry air through a chamber enclosing the leafy portion, and 
absorbing the water vapour lost by the plant with phosphorus pentoxide. And 
the conclusion was reached that the central strand plays an important part in the 
conduction of water in P. commune. A. G. 

Ginclidotus riparius.— W. E. Nicholson Cinclidotus riparius (Host) 
Amott as a British Plant,” J. Bot. 1932, 70, 110-12). This moss was first 
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found in Britain in 1890, in the river Teme near Ludlow, and was figured in Braith- 
waite's Moss Flora in 1895 ; but subsequently it came to lie under a cloud of 
suspicion as not being of the true species. And it was not till the end of 1930 
that all doubt on the question was dispelled by Dr. P. Culmann. C, ri'parius is 
now accepted as a British plant, and has been recorded from Shropshire, Worcester- 
shire, and Herefordshire. But in this country only female plants have been found, 
with archegonia but no fruits. The species difiers from 0. fontinaloides in having 
a terminal female inflorescence as well as lateral. A. G. 

Spanish Mosses. — ^I. Thj^biot (“ Mousses de la Sierra Nevada r6colt6es par 
le Dr. R. Maire en 1925,” Oavanillesiat 1932, 5, 36-40, 1 pL). A list of twenty-four 
mosses collected on the Sierra Nevada, including a new species Bryum ^erremoti- 
folium^ a Brachymemum- which is new for Spain, and a moss the genus of which 
cannot yet be determined with certainty. A. G. 

Corsican Bryophytes. — C. Saerassat (“Muscin6es recolt^es en Corse au 
cours de la Session de la Soci6te botanique de France du 4 au 14 aofit 1930,” Bull, 
Soc. Bot. France, 1932, 78, 689-92). An annotated list of the mosses and hepatics 
collected in the height of summer during a brief visit to Corsica. Six species are 
new records for the Corsican flora. A. 6. 

Tunisian Bryophytes. — ^Maurice Bizot Contribution h la flore bryo- 
logique de Tunisie,” Bull, Soc. Bot, France, 1932, 78, 724-6). Some small collec- 
tions of bryophytes made in the spring of 1929 at Tunis, Carthage, Dougga, Gabbs, 
Djebel-Bou-Kournine, Gightis. A. G. 


Thallophyta. 

Algae. 

Polish Peridineae. — Jadwiga Woloszynska (^‘ Peridineen des Hochmoors 
" Kopytowiec ’ in Poturzyca bei Sokal,” A<^a Soc, Bot. Poloniw, 1930, 7, 499-506, 
2 tabs., 1 fig.). Descriptions of a new form of Peridium elegans, a new variety of 
Hemidinium nasutum, and the spiny cysts of an unknown Gyrmodinium, A, G. 

Characium. — 0. P. Iyengar and M. 0. T. Iyengar On a Gharacium 
growing on Anopheles larvsB,” Netv PhyL, 1932, 31, 66-9, 1 pL, 1 fig,). Descrip- 
tion of a new species of Characium, named C. Anophelesi, which is frequently 
observed to grow densely on the larvae of six species of Anopheles in ponds near 
Sonarpur in Lower Bengal. With it are associated young plants of (Edogonium 
and certain Vorticellse. The actively moving larva appears to be a very suitable 
host, affording a good supply of CO^ and excreta, and carrying the algse at intervals 
to the surface and into the sunshine. The Characium grows and reproduces very 
quickly ; and though the larva moults every three or four days, there are plenty 
of zoospores ready to settle on the new skin. The Gharacium is a pyriform cell ; 
its contents divide into 2, 4, or 8 spores which escape through a rupture at the 
top of the cell. A. 6. 

Convergent Algal Epiphytes. — ^A. Pasoher (*' Uber drei auffallend Konver- 
gente verschiedenen Algenreihen gehorende epiphytische Gattungen,” Beih. z. Bot, 
Centralbl., 1932, 49, 549-68, 1 pi., 13 figs.). An account of three epiphytic algse 
which, though remarkably alike, yet belong to different families. These are 
EacihorsMa Wolosz. (Dinophycese), Dioocys (Heterokontse), and Bicuspidella 
(Chlorophycese). JDioxys and Bicmpidella are new genera, each represented by 
two new species ; and a new species of EaciborsUa is also described. A. G. 
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Volvocales. — ^Fbanz Moewus Volvocales-Literaturverzeichiiis/’ Beih, z, 
Bot. OeniralbL, 1932, 49, 369-412). A bibliograpliy of all tbe literature on tbe 
Volvocales publisbed between 1850 and 1931. A. G. 

Ceylon Diatoms. — W. Skvortzow ('* Notes on Ceylon Diatoms. I/’ Ann. 
Roy. Bot. Gardens y Peradeniya, 1930, 11, 251-60, 3 pis.). A list of seventy-six 
species and twenty- three varieties and forms of diatoms obtained from five samples 
of mnd and roots collected by A. H. G. Alston at Peradeniya and other places in 
Ceylon. The novelties described are six species, eleven varieties, and eight forms. 

11/^ tom. cit., 1932, 11, 333-8, 2 pis.) A list of forty species and two varieties 
of diatoms found upon a tuft of Ceramium clavulatum gathered by A. H. G. Alston 
near the shore at Gintota. One species and three varieties are new to science. 

A. G. 

Indiana Plankton. — C. Mervin Palmer (“ Plankton Algse of White Eiver in 
Marion County and Morgan County, Indiana,” Butler Univ. Bot. Studies, 1932, 2, 
125-31). During thirteen months algse from 176 samples of White river water 
were examined, having been collected at four different stations. A preliminary 
list of the algae identified is given now, and in a later paper the effect of sewage on 
the algae will be studied, and the periodicity of the species at the four locations 
will be shown. In the list 182 kinds of algae are comprised representing eighty- 
four genera, twenty-six of which and 120 species are new records for the State of 
Indiana. A. G. 

Fischerellopsis. — P. E. Pritsch (“ Contributions to our Knowledge of 
British Algae. I. Fischerellopsis, a New Genus of Myxophycese,” J. Bot., 
1932, 70, 121-31, 4 figs.). Description of Fischerellopsis, a new genus of Stigone- 
matacese. In some characters it recalls the Stigonematacese, especially Fischerelta, 
in others it resembles Scytonema, and in others again Tolypothrix, Two species 
are referred to itr^Fisoherella moniliformis Pr4my from Tropical Africa, and a new 
species named after Mr. G. T. Harris who discovered it in East Devonshire. An 
account is also given of Chrysopyxis stenostoma, a Ohrysomonad of frequent occur- 
rence in Epping Forest, but not hitherto recorded for the British flora. It is 
normally found on Mougeotia and Zygnema. A. G. 

Tetrasporidium and EcbaUocystis. — ^M. 0. P. Iyengar (“Two Little- 
known Genera of Green Algae {Tetrasporidium and EcbaUocystis^^ Ann. Bot., 1932, 
46, 191-227, 2 pis., 9 figs.). An account of the structure and development of 
Tetrasporidium javanicum with an amended diagnosis. The thallus cohsists of 
two perforated layers of cells, provided with numerous connecting processes. The 
“ sporangia ” described by Mobius are shown to be the effect of an attacking 
protozoon {7 ampyrella) which engulfs the algal cells. As pseudocilia are absent, 
Tetrasporidium must be removed from Tetrasporacese to Palmellacese. An account 
is also given of the genus EcbaUocystis, and a number of new species and varieties 
from S. India are described. The specific differences are related to the varying 
behaviour of the daughter-cells after division, which is invariably unique. The 
cells contain two or more discoid parietal chloroplasts with pyrenoids, and usually 
exhibit a marked polarity. Normal reproduction is by detached daughter-cells 
already enclosed by a membrane. The genus is possibly of kin with Oocystis ; it 
is not closely allied with the genera of Chlorodendrales. ' A. G. 

Missouri Algae.— Francis Drouet (“ A List of Algse from Missouri,” Bull. 
Tortey Bot. Club, 1932, 59, 289-300, 2 pk.). A list of about 220 freshwater algse 
collected in the State of Missouri during the past three years, with a description 
of the different districts and waters examined. A. G. 
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Prasiola. — ^Yoshitada Yabe On the Sexual Eeproduction of Prasiola 
japonica Yatabe,” Sci. Rep, Tokyo Bunriha Daigahi, Sect. B, 1932, 1, 39-40, 1 pL). 
A posthumous paper on Prasiola japonica^ found in rapid streams and used as an 
article of food. The cells of this ui^amellate plant are arranged in fours and have 
a diameter of 7/x. Each cell contains a characteristic stellate chloroplast with a 
pyrenoid in the centre. Young plants appear in July and grow to a length of 
10 cm. by November ; and then sexual reproduction takes place by the production 
of planogametes, and the frond breaks up and disappears. The gametes are oval 
and bioiliate. The macrogametes are twice as large as the microgametes ; and 
both sorts are produced on the same frond from appropriate gametangia which 
have been formed in groups by the transformation of vegetative cells. The 
macrogametes and microgametes conjugate at their anterior ends, and the result 
is a spherical zygote which undergoes a long rest. A. 6. 

Ghlorotylites, — ^Mabshall A. Howe Ghlorotylites, a Fossil Green Alga 
from Alabama,” Bull, Torrey Bot, Club, 1932, 59, 219-20, 1 pi.). Description of 
Ghlorotylites Berryi, a siliceous fossil of Lower Eocene age from Sumter County, 
Alabama- It is regarded as having been a calcareous green alga resembling 
Ghlorotylium oataractarurn, A. G. 

Galls on Ghantransia. — ^Kabol Stabmaoh (“Die Bakteriengallen auf 
manchen Siisswasserarten der Gattung Ghantransia Fr.,” Acta Soc, Bot, Polomce, 
1930, 7, 435-60, 1 pL, 3 figs.). Description of the deformation of the filaments of 
several species of Ghantransia under the attack of gall-forming bacteria in fresh 
water. A. G. 

Laurencia. — Yukio Yamaba (“ Notes on Laurencia, with Special Eeference 
to the Japanese Species,” J. Faculty Sci. Hokkaido Imperial Univ,, 1932, 
ser. V, vol. 1, 183-310, 30 pis., 20 figs.). This paper originally appeared in “ Univ. 
California Publications in Bot.” with the same paging and plates. It represents 
a revision of the difiicult genus Laurencia founded on a study of all the authentic 
material available in American and European herbaria, and a special investigation 
of the Japanese species. An artificial key to the species is provided and the 
following subgenera are defined — Palisadse, Fosterianse, Cartilaginese, Pinnatifidee. 

A. G. 

Sargassum and Gystophyllum. — Shumpei Inoh (“ Embryological Studies 
on Sargassum and Gystophyllum,^^ J, Faculty ScL Hokkaido Imperial Umv., 
1932, ser. v, vol. 1, 125-33, 7 figs.). In a previous paper the author described 
three types of rhizoid formation in ten species of Sargassum, Upon further investi- 
gation he finds that S. nigrifolium, S, micraMhum and S, tosaense belong to the 
sixteen-cell type ; and that Gystophyllum hakodatense belongs to the four-cell type. 
In the genus Gystophyllum accordingly two types of rhizoid formation are distin- 
guished, the four-cell type and the thirty-two-cell type. A. G. 

Desmarestia Dudresnayi.^ — ^Piebbe Dangbari) (“La forme jeune du Des- 
fmrestia Dudresnayi (Lamouroux) Sauv.,” Bull, Soc, Bot, France, 1932, 79, 26-8, 
1 pL, 2 figs.). Desmarestia Dudresnayi is a deep-water species rarely gathered ; 
its description was emended by Sauvageau in 1925. The juvenile state of the 
plant was unknown hitherto, and is now figured and described from specimens 
dredged early in July. They difier markedly from the adult plant in displaying 
branched pinnate hairs proceeding from the end of the costa and the lateral veins. 
These hairs are caducous, as in the case of D, aculeata. The plant would appear 
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to be an annual species and probably bridges over the winter season in the form of 
a minute prothallus at present unknown to us. The biggest of the young fronds 
examined bore a number of lateral frondlets attached by a narrow pedicel ; these 
appear to become detached as the plant grows. A. 6. 

Development of Zonatia. — ^Abthub W. Hatjpt Structure and Develop- 
ment of Zonaria FarloivU,^' Amer, J, Bot., 1932, 19, 239-54, 4 pis., 4 figs.). A 
study of the structure and development of Zonaria, Farlowii, a southern California 
species. The plants arising from a stipes are much branched, present a fan-shape, 
and are about 6 inches long. Transverse bands of erect unbranched hairs occur 
on the fronds. Growth takes place at the rounded distal margin through the 
activity of a row of initials ; branching results from local death of marginal cells. 
The marginal initials cut ofi posterior segments in one plane, from which, by 
successive divisions parallel to the surface, the fronds become eight layers of cells 
thick ; the superficial cells divide further at right angles to the surface, but the 
central cells do not. The male, female, and asexual individuals are superficially 
alike. Sexual plants are comparatively rare. Antheridia, oogonia, and sporan^a 
are borne in sori on both sides of the fronds between the transverse bands of hairs. 
Paraphyses occur among the sporangia. Young sporangia arise only during a 
definite period of the lunar month. All three kinds of reproductive organs are 
subcuticular in origin, and burst through the cuticle at maturity. The formation 
of the oogonium, antheridium, and sperms is described. The sporangium has no 
stalk cell ; the development is described ; eight large aplanospores are produced ; 
these are usually soon shed, but may germinate in situ. Adventitious fronds 
appear along the median line of the thallus on all three kinds of individuals. 

A. G. 

Algin. — ^T. Miwa On the Cell- wall Constituents of Brown Algso,” Bot. Mag. 
Tokyo, 1932, 46, 261-2). Cellulose and alginic acid were found to be regular con- 
stituents of the cell wall of brown algJB ; cellulose occurs in the inner layer bordering 
on the cytoplasm, and alginic acid in the middle lamella. The cellulose of brown 
algae, hitherto recognized only by colour reactions under the microscope, was 
named algulose by Stanford, and was regarded as hemicellulose by Atsuki and 
Tomoda ; but it is proved by the present author to be a true cellulose by means 
of acetolysis, and the cleavage product octacetylcellobiose has been isolated and 
identified by its melting-point and its specific rotation. Alginic acid is the chief 
constituent of the cell wall and is a pol 3 rmerized mannuronic anhydride. It was 
claimed by Kylin that alginic acid occurs solely as a calcium salt in the cell wall ; 
but this is shown to be incorrect. In Undaria jpinnatifida there is three times as 
much alginic acid as there is calcium to combine with. But in what form the 
alginic acid occurs in the cell wall has yet to be determined. Nevertheless calcium 
is an essential constituent for the maintenance of structural stability of the cell 
wall. Fucinic acid is easily converted into alginic acid, and is only to be distin- 
guished by a colour reaction with iodine. The amount of methylpentosan in 
brown algse seems to vary proportionally with that of the mucilage present. 

A. G. 

Alginic Acid, — ^T. Miwa ('* Zur Kenntnis der Alginsaure. I,” Sci. Rep. Tokio 
Bunriha Daigahu, Sect B, 1932, 1 , 23-37). An investigation of the chemical 
composition of the alginic acid obtainable from brown algJB, preceded by a resume 
of the results published by previous workers. The alginic acid of various brown 
algae was treated with hydrochloric acid, and extracted with ammonia, and by 
hydrolysis yielded cinchonin and brucin. A. G. 
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Japanese Algae. — ^Yukio Yamada Notes on some Japanese Algee. Ill/* 
/. Faculty Set, Hokkaido Imperial Univ., 1932, ser. v, voL 1, 109“23, 5 pis., 
5 figs.). Notes on ten marine algae from Japan, including descriptions of four new 
species and three new combinations, with critical notes. A. G. 

Indian Algse. — ^F. Boeeoesbn Some Indian Rhodophyceae, especially from 
the Shores of the Presidency of Bombay. II,** Kew Bull,, 1932, 113-34:, 4 pis., 
18 figs.). Eleven genera of Indian Ocean algae are here treated. Four new species 
of AcrochcBtium, one of Grateloupia, three of Halymenia, and one of Ghondria are 
described. A new combination is made under AgardMella, Critical notes are 
appended to several species. A. G. 

Indian Algae. — F. Boergesen (*' Some Indian Green and Brown Algae 
especially from the Shores of the Presidency of Bombay, II,’* J. Indian Bot. 
Soc., 1932, 11, 51-70, 2 pis., 10 figs.). An account of some algae collected mostly 
on the Bombay coast of India, including seven species of Caulerpa and one each 
of Chcetomorpha, Vauckeria, Myrioglcea, Nemacystus, Stcechospermum, Dictyota, 
The reproduction of Caulerpa by swarm spores is discussed, and further evidence 
is invited. Australian, African, and Japanese algae are found to occur in the 
northern part of the Arabian Sea. A. G. 


Pungi. 

Aquatic Phycomycetes. — ^F. K. Sparrow (“ Observations on the Aquatic 
Fungi of Cold Spring Harbour,” Mycohgia, 1932, 24, 208-303, 7 pis., 4 text-figs.). 
Residence in the neighbourhood of Cold Spring Harbour, Long Island, N.Y., 
attracted the writer to a study of aquatic fungi. He passes in review genera and 
species of Chytridiales, Ancylistales, Monoblepharidales, Leptomitales, Sapro- 
legniales, and Pythiales. The members of these orders have been studied by 
watching the growth of specimens on detritus, etc. Several new species have 
been determined and one new genus, Physocladia, belonging to the Cladochytriacese, 
the distinguishing character being the emission of the zoospores by the gelatiniza- 
tion of a papilla, and the zoospores forming an actively swarming mass confined 
in a definite vesicle. Fifteen of the species collected are new to America. 

A. L. S. 

Study of Sclerospora.— W. H. Weston, Jr., and B. N. Uppal (*' The Basis 
for Sclerospora Sorghi as a Species,” Phytopathology, 1932, 22, 573-86, 1 text-fig., 
1 pL). The fungus was first determined as a variety of Sclerospora graminicola by 
Kulkarni in 1913. The writers Weston and XJppal have made a study of the 
fungus, its structure and development, comparing these with ScL graminicola. 
They have found structural differences and also differences in the plants which 
it has been possible to inoculate with the Sclerospora. A. L. S. 

New Hosts for Downy Mildew.— B. N. Uppal and M. K. Dbsai Two New 
Hosts of the Downy Mildew in Bombay,” tom, ciL, 587-94, 1 text-fig.). The 
mildew on maize has been found to be caused by Sclerospora graminicola var. 
Andropogonis-Sorghi ; a study has been carried out by infection experiments and 
by comparison of the conidial phases. These are identical both on sorghum and 
on maize, but the sexual stage failed to develop on maize ; the authors contend, 
however, that there is but one species. A. L. S. 
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Zoospore Formation in Leptolegnia. — A. C. Mathews ('* Cytological 
Observations on Zoospore Formation in Lepohgnia cmdata de Bary,” 
Elisha Mitchell Sci. Soc,, 1932, 47, 281-92, 2 pis.), Matbews records the result of 
his study of the spores of Leptolegnia, more especially of the development of the 
two cilia. The research was made on living material and also on stained prepara- 
tions. The cilia appear as short, bristle-like outgrowths from a depression at 
about the middle of the young spore, one being directed forward the other back- 
ward in the sporangium. They are directly connected with a chromatic body at 
the apex of the central body in the nucleus, and are entirely independent of the 
threads that connect the nucleus in the early stages of formation. A. L. S. 

Study of Chytridiales. — W. E. Ivimby Cook An Account of some Un- 
common British Species of the Chyi^ridiales found in Algse,’’ New Phyt, 1932, 31, 
133-44:, 45 text-figs,). The author has described seven species of these parasitic 
water fungi from algae found in ponds in various districts of the British Isles. He 
has been able, from the material at his disposal, to give descriptions of the whole 
development from the plasmodium stage to spore production. The Algae infected 
were species of CEdogonium, TJlothrix, Eudorina, and Spirogyra, The fungi described 
belong to the genera Woronina, RMzophydium, and Lagenidium. A. L. S. 

Fungal Parasites on Algae. — ^John N, Couch Rhizophidium, Phlycto- 
chytrium, and Phlyctidium in the United States,” J- Elisha Mitchell Sci, Soc., 
1932, 47, 246-60, 4 pis.). The genus Rhizophidium includes about thirty water 
species parasitic mostly on algae. The sporangia are sessile on the host-cell, which 
is pierced by their rhizoids. When mature they contain small uniciliated zoospores, 
in some species resting spores are also produced. Phlyctochytrium is distinguished 
by the presence of a subsporangial vesicle, Phlyctidium by the absence of rhizoids. 
Couch has given descriptions of all species found in the United States, with an 
account of the development stages *, most of them are new to science. A. L. S. 

Phytophthora on Lilac. — ^Kenneth S. Chester (** A Comparative Study of 
Three Phytophthora Diseases of Lilac and of their Pathogens,” J, Arn, Arbor,^ 
1932, 13, 232-68, 2 pis.). Two species of Phytophthora have been recognized as 
causing disease of lilacs — Ph Syringes and Ph. cactorum, both of which have been 
found in America. Chester has undertaken the examination of these fungi and 
has added a third, which he refers to as Type A. He has made cultures of these 
three pathogens and gives details of his methods and of the media employed. 
He gives in a summary the data as to physiological characters, also as regards 
rate and type of growth, the formation of reproductive organs, the relation to 
temperature and reaction to pH. As to morphology only minor difierences in the 
mycelium were observed in the three strains ; the sporangia differed with respect 
to the papillse of zoospore emergence ; oospores were larger in Ph, Syringes. On 
the basis of these observations it was found that Type A resembled Ph. ceudorum 
more nearly than any other species and it is proposed to call it Ph. cactorum var. 
applanata^ the form of the sporangial papiUse being somewhat different. 

A. L. S. 

Plasmopara Species.— Leo Campbell (“Some Species of Plasmopara on 
Composites from Guatemala,” Mycologia, 24, 330-2, 1 text-fig.). The 

writer notes that species of Plasmopara reported on Compositse have been referred 
to Plasmopara Halstedii, with one exception. Examination of material was carried 
out on plants of Compositse belonging to six different genera : most of the parasites 
belong^ to Plasmopara Halstedii^ but two species, P. Palmii and P. Galinsogcs, 
were determined as new to science and have been described. A. L. S. 
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Roumanian Peronosporae. — ^Lk. Savulescu and T. Rayss Nouvelle 
Contribution k la Connaissanoe des Peronosporac6es de Roumanie,” Ann. Mycol,, 
1932, 30, 354-85, 27 text-figs.). This paper is a continuation of one published in 
1930 in the same journal ; forty species have been added to the previous account, 
including many new to science which have been figured as well as described. The 
authors’ list for Roumania has reached in number 130 species of Peronosporacese 
parasitizing 192 host-plants. A few species of Cystofus, Plasmopara, Premia and 
Basidiophora are also included. ‘ A. L. S. 

Study of Entomophthora. — Olive L. Rees The Morphology and Develop- 
ment of Eniomopliihorai^ Amer. J. Bot., 1932, 19, 205-17, 3 pis.). Many 
workers have studied the various species of Entomophthora, and the author has 
given an account of their results which are very varied. She then proceeds to 
describe her own methods and observations. The species in question, E. fumosa, 
is parasitic on the Citrus mealy-bug Bseudooocms citri. In the course of the 
investigation it was observed that spore sizes and forms differed considerably 
from those of E. fumosa and the species studied may require a new name. In 
the fungus she notes that no mycelium is observed in the vegetative growth : four- 
nucleate hyphal bodies fill the host. These four nuclei divide simultaneously and 
constriction of the fungus cell forms two daughter-cells. Descriptions are given 
of the hyphal bodies which multiply and fill the entire body cavity of the insect. 
The contents of the hyphal body then pass into the conidiophore, the nuclei having 
meanwhile increased by division. The formation of the couidia, which are four- 
nucleate, is described. Resting-spores are produced within the host as a result of 
the fusion of two adjacent hyphal bodies : they are binucleate and thick-walled. 

A. L. S. 

Gibellula. — ^T. Petch (Ann. Mycol., 1932, 30, 386-93, 1 text-fig.). Cavara in 
1894 established the genus Gibellula — an Isam-like fungus on spiders. The insect 
is covered with a weft of mycelium from which arise erect clavse — one to twenty 
or more; from the clavse arise conidiophores bearing conidia. References are 
given to the various species of this genus and a description of Gibellula aranearum 
with many synonyms, such as Isaria spp. The perfect form of the fungus is Torru- 
biella Gibellulce Petch n.sp. ; it was found on spiders in Ceylon and Trinidad. 
Another species on spiders, G. alata, is also described and figured, A. L. S. 

Entomogenous Fungi. — T. Petch (*' Some Philippine Entomogenous Fungi, 
tom. cit, 118-21). The fungi were collected in the Philippines by Mary S. Clemens 
and sent to Petch for determination. Though seventy-two specimens were 
collected only nine species were represented and, with one exception, were parasitic 
on Aleyrodidse. They were mainly species of Aschersonia, one of which proved to 
be a new species : it was the conidial stage of Eypocrdla philippensis. The others 
are listed with the names of the plants frequented by the insects. These fungi are 
very numerous in the islands. A. L. S. 

Hysteriales. — Q. R. Bisby (“ Type Specimens of Certain Hysteriales,” Myco- 
logia, 1932, 24, 304-29). Bisby includes eleven genera in his order Hysteriales. 
He has traced the original genera and species and dealt critically with all he has 
seen in the herbaria of England ; also he has studied the collections in Europe 
and at Albany, New York. He has compared genera and species and given 
descriptions from his own study of the group. A. L. S. 

Fertilization in Ascobolus. — G-. Sohwbizbr (‘‘Studien fiber die Kemver- 
haltnisse im Archicarp von Ascobolus furfuracem Pers.,’* Festschr. mr Feier des 
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fyO-jahr. Bestehem Deutsch. BoL Ges,, 1932, 50a, 14r-23, 5 text-figs.). Schweizer 
has examined again this debated question, and as a result he finds that Ascobolus 
furfur aceus is of the same t37pe as A, citrinus previously described by himself. In 
the archicarp instead of an influx of antheridial nuclei, he finds a passage of nuclei 
from neighbouring cells by pores in the cell wall. There is no fusion in the archi- 
caip ; the nuclei pass in pairs into the ascogenous hyphse and fusion takes place 
in the ascus — the only caryogamy that occurs in the life- cycle. A. L. S. 

Fertilization in Pleurage anserina. — ^L. M. Ames (‘‘An Hermaphroditic 
Self-sterile but Cross-fertile Condition in Pleurage anserina,'' Bull. Torrey Bot. 
Club, 1932, 59, 341-45, 1 text-fig.). Cultures from single spores of normal 
bi-nucleate ascospores which occur four in an ascus were made. In some of the 
culture growths Ames found microspores on short branches of the mycelium, these 
cultures having developed from spores of asci which contained three bi-nucleate 
spores and two uninucleate : it was from the latter that these microspores were 
obtained. Each of these cultures developed both male and female organs — small 
spermatia (noicrospores) and large ascogonia with trichogynes — male and female 
organs but self-sterile. These transferred to other cultures resulted in the forma- 
tion of mature perithecia. The non-production of mycelium from the microspores 
indicates that they do not function as conidia but as true spermatia. A. L. S. 

Sex of Neurospora ascospores. — Carl C. Lindegren (“The Genetics of 
Neuros'pora. II. Segregation of the Sex Factors in Asci of N. crassa, N. Sitophila, 
and N. tetrasperrm," Bull. Torrey Bot. Club, 1932, 59, 117-38, 5 text-figs.). In 
the development of the ascus of Neurospora crassa and N. Sitophila there are even- 
tually eight uninucleate spores which on germinating give rise to a mycelium which 
may be either of two sexes : the mycelium alone is sterile and the fruit is not again 
formed unless the mycelia of two different sexes fuse. The difficulty has been to 
ascertain the position in the asci of the oppositely sexed spores, and at what stage 
of division sex segregations take place. This segregation is evidently not at the 
same time in the different species; the orientation of the nuclear spindle has 
helped to solve the problems. A. L. S. 

Study of Meliola. — ^Paul Weidemeyer Graee (“ The Morphological and 
Cytological Development of Meliola circinans," Bull. Torrey Bot. Club, 1932, 59, 
241-66, 2 pis.). Graff has studied more particularly the formation and growth of 
the ascocaip. He has found typical antheridia and oogonia. He has also found 
evidence that the species M. circinans is parasitic, attacking the host epidermis 
without penetrating the cell, but causing injury to the host. All details of growth 
and development have been worked out and the methods as well as results are 
described. He notes, among other characters, the growth of setee, which he finds 
are not from the perithecium but are vegetative hyphse produced from the hypho- 
podia or from the stromatic surface; this development serves to distinguish 
Meliola from allied genera. Finally, he classifies the genus among the Perisporiales 
rather than the Dothideales. Meliola, Arnazonia, and Aster ina are shown by a 
study of their development to be a closely related group. A. L. S. 

Study of Perdcillium. — ^Marjorie E. Swift (“ A New Ascocarpic Species of 
PenudUium," Bull. Torrey Bot. Club, 1932, 59, 221-27, 1 text-fig.). A very dis- 
tinctive species of Penicillium was isolated from a water-soaked spot on a Begonia 
leaf. It was grown on a varied series of agar media — corn-meal agar, Czapek 
agar, Potato dextrose agar. Dextrose agar, Sabouraud agar, and Potato plugs. 
The mycelium showed marked differences of colour on these media, but in all 
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cases at some stage there was a green colour, though it varied to yellow, orange, 
and dull-red. These differences in colour were found not to be due to the amounts 
of acidity present nor to changes in temperature. The species is homothallic, and 
differs from other species in the form of the conidia which are less abundant than 
in some of the commoner species, and also in their elongate form. The ascospores 
are spherical, oval, or pear-shaped at first, and finely verrucose. The species 
Penicillium bacillospomm n.sp. is fully described and illustrated. A. L. S. 

Function of Microconidia. — ^P. L. Drayton (*' The Sexual Function of the 
Microconidia in certain Discomycetes,’’ Mycologia, 1932, 24, 34:5-48), Certain 
structures in Discomycetes have been referred to as microconidia or spermatia, 
though their function has been doubtful. Drayton has examined these bodies as 
they occurred in Scl&rotinia and Botrytis — ^the microconidia about 2-4/x diameter, 
produced from ‘‘ small, fasciculate, Indian-club-shaped conidiophores, arising from 
a single hyphal cell.’* These microconidia are produced in large numbers and are 
embedded in a mucilaginous matrix. Germination of the microconidia has not 
yet been successfully observed. Drayton states that developments of apothecia 
in Sclerotium Gladioli has been induced by placing the microconidia of one thallus 
on certain structures which were developed on another thallus. The process is 
described as spermatization, and comparison is made with Craigie’s work on the 
spermatia of rusts. Further work on the subject is in progress. A. L. S. 

Microconidia of Neurospora. — 0. Dodge The Non-sexual and the 
Sexual Functions of Microconidia of Neurospora,^' Bull, Torrey Bot, Club, 1932, 59, 
34:7-59, 2 pis., 1 text-fig.). Dodge describes first of all the formation of microconidia 
in Neurospora : they arise directly from individual cells of the branched micro- 
sporophore and act as spermatia in cultures of the fungus. He gives an account 
of the mictoconidia that have appeared in cultures of other fungi and how these 
conidia had been used successfully to spermatize. The mycelium to be spermatized 
should not be too old and the microspores should be obtained from fresh cultures. 
Dodge has applied these facts to the theory of origin of the ascomycetes and holds 
that the origin from red algae becomes more plausible, and he also brings these 
data to bear on the meaning and origin of sex. A. L. S. 

Study of Discomycetes. — J. A. Nanneeldt (“ Studien fiber die Morphologie 
und Systematik der nicht-Lichenisierten inoperculaten Discomyceten,” Nom Acta 
Reg, Soc. Sci, Upsal., 1932, ser. iv, 8, 1-368, 19 pis., 47 text-figs.). This extensive 
work treats only of the inoperculatce among Discomycetes, that is, of those in 
which the ascus liberates the spores by a minute opening at the top. In the first 
chapter the author discusses the literature of the subject with criticisms of the 
different views held on the origin and systematy of the group. He differs from 
other mycologists in treating the open Discomycete as of an earlier type than the 
closed Pyrenomycete. In the second chapter there is a fully discussed account 
of classification resolved into two great groups : I. Operculate, and II. Inoper- 
culate. The latter, with which this work is concerned, is divided again into 
(1) mostly associated with algse (Lecanorales), and (2) free from symbiotic asso- 
ciation (Non-lichenosis). There are further groupings into Saprophytes and 
Parasites. From p. 75 onwards, there is an account of the orders, families, and 
genera of the Non-lichenosis group, with special reference to the anatomy of the 
apothecium. The higher inoperculate Ascomycetes he considers fall into three 
groups — the Plectascales, the Ascoloculares, and the Ascohymeniales, the latter 
group including Discomycetes and Pyrenomycetes which have thin- walled asci. 
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thickened only at the apex— an apparatus for spore ejaculation. The relation of 
lichens to fungi is also dealt with : he judges that many of the more highly developed 
lichen genera and fanodlies form phylogenetic units, and cannot be traced to special 
fungi, although Discolichens are related to Discomycetes as Pyrenolichens are to 
Pyrenomycetes, Several lichens placed among fungi by Keissler and others are 
again classified as true lichens by Nannfeldt. Several new fungus genera have 
been established as a result of the research. A list of writers referred to in the 
text is given and a full index. A. L. S. 

Monograph of the Genus Pestalotia. — ^Part II. E. F. Guba {Mycologiat 
1932, 24, 355-97, 4 text-figs.). The author has based his determination of species 
of Pestalotia on morphological characters : the variety of characters and size 
peculiar to the conidia of Pestalotia provide a reliable means of separating species.” 
He has found great constancy in size and form of conidia both in nature and in 
cultures. There is not much evidence of any pathological characters : some few 
species have acted feebly as wound parasites or have grown on dying material, 
“ Against healthy tissue the fungus is completely innocuous.” In general, species 
are found on plant tissues dead or dying, or afiected by other organisms. The 
author has described in this paper forty-two species, giving full descriptions and 
the plants on which they are to be found. A key to the whole genus is given. 

A. L. S. 

Study of Melampsoraceae. — ^Naohidb Hieatsuka (“ Inoculation Experi- 
ments with some Heteroeoious Species of Melampsoraceae in Japan,” Jap. J , 
Bot.f 1932, 6, 1-33, 42 tabs.). Hiratsuka gives in his paper the result of many 
years’ inoculation experiments with this family of rusts, as a study of their life- 
history. His experiments have in many instances been successful and have 
increased our knowledge of the various host plants, and especially of the alternating 
hosts of the secidial and teleuto- or uredo-stages. The results are clearly sum- 
marized in a series of tables, A. L. 8. 

Reaction of Rusts to Host Modification. — ^Dorothy F. Forward (“ The 
Influence of Altered Host Metabolism upon Modification of the Infection Type 
with Puccinia graminis-Triticii^ Phytopathology, 1932, 22, 493-555, 11 text-figs.). 
Modifications of the host were secured by growth in darkness of wheat seedlings 
after the rust infections. It was found that the rust was retarded by the darkness 
period. Many experiments were carried out as to the period of retardation, the 
efiect of interrupted darkness, and the effect of darkness on detached leaves. The 
question of metabolic changes in the host due to darkness have been considered 
and the effect on infection and growth of the fungus. A. L. S. 

Rusts of Onagraceae.— George B. Cummins (“ The Full-cycle Puccinias on 
Onagracese in Horth America,” Amer, J. Bot, 1932, 19, 334-39, 4 text-figs.). 
The rusts on American Onagracese have been classified under one species, Puccinia 
Epilohii’tetmgoni, A study of the fungus has convinced the writer that four 
already described species are concerned. He bases his conclusions on morpho- 
logical grounds and especially on the teliospore which shows marked differences 
in all four. .®cidia, pycni^a, and uredospores are less distinctly difierent. 
Cummins emphasizes especially the position of the pore both in the upper and 
lower spore cells. The species are fully described and synonyms are cited. 

A. L. S. 

Terminology of the Uredinales,— J. C. Arthur (“ Terminologie der Uredi- 
naies,” Pestschr. zur Feier des h^jahr. Bestekens Deutsch, Bot. Ges., 1932, SOa, 
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24-7). Arthur criticizes recent attempts to formulate a suitable nomenclature for 
the many phases that occur in the life-history of the Uredinales. Finally, he 
selects, as the most appropriate terms, pycnium — ^pycniospore, seoium — seciospore, 
uredium — urediospore, telium — ^tehospore, basidium — ^basidiospore. He commends 
these terms as expressing in the shortest way the different stages of growth. 

A. L. S. 

Notes on Peridermium. — ^L. S. Gill (*' Notes on the Pycnial Stage of 
Peridermium cerehroides” Mycologia, 1932, 24, 403-9, 3 text-figs,). The pycnia 
of this fungus were recorded for the first time on Pinus radiata and P. attemiata ; 
they are rare and small, and have only been found on galls during the winter 
months. Their production and formation agree with other pycnia of the cauli- 
colous Peridermia, A. L. S. 

Resistance to Smut Disease. — George M. Reed Inheritance of Resist- 
ance to Loose and Covered Smut in Hybrids of Hull-less with Early Gothland 
and Monarch Oats,” Amer. J, Bot.y 1932, 19, 273-301). The writer states 
that Hull-less is an oat variety very susceptible to the Missouri races of loose and 
covered smut ,* Early Gothland ” is highly susceptible to loose smut but almost 
immune to covered smut; ‘‘Monarch” was practically immune to loose smut, 
though susceptible to covered smut. Reid obtained hybrids between these two 
types of oats, but finds that the resulting plants were as susceptible as their parents 
to loose smut and to covered smut. A. L. S. 

Notes on Boletes. I. — Walter H, Snell {Mycologia^ 1932, 24, 334-41, 1 text- 
fig.). The writer records the finding of a famihar European species, Boletus 
jxyrphyrosjporus, in one spot near Warrensburg, N.Y. He describes this species 
which, he considers, may have been introduced with seed, or with seedlings of 
forest trees. Notes on the determination of other species found in America are 
also contributed, many of them differing slightly from the European species under 
which they had been placed. A. L. S. 

Monograph of Russula. — ^R. Singer (“ Monographic der Gattung Russula,^' 
Beih. Bot. OeMralhl., 1932, 49, 205-380). Singer has given an exhaustive account 
of the genus Russula. The first thirty pages deal with the anatomy and develop- 
ment, and account of spore differences, with nine different types of spore ornamenta- 
tion, the chemical reactions, and a discussion on the larger classification. The 
main part of the work deals with the species, which are arranged under five sections. 
Notes are given as to the determining characters and there follow descriptions of 
the known species, seventy-two in all. A number have been rejected as imperfectly 
described. An index completes the monograph. A. L. S. 

Study of Armillaria. — J. Reitsma (“ Studien fiber Armillaria mellea (Vahl) 
Qu61,,” Phytojpath. Zeitschr,, 1932, 4, 461-522, 11 text-figs.). Amillaria mellea is 
one of the best known autumn fungi of the woods and one of the most dangerous 
enemies of trees : from the base of the fungus the hyphce spread and form thickish 
dark rhizomorphs pushing on towards other tree roots, thence travelling up the 
tree trunks with devastating effect. Reitsma has studied it from four aspects : 

(1) The manner of growth and the conditions that hinder or favour development, 

(2) The general physiology : the relation to acidity and temperature, with the 
nitrogenous and carbonaceous conditions. (3) The methods of checking the 
spread of the fungus : various substances are recommended for disinfecting the 
soil and destroying the rhizomorphs. (4) The influence of light on the develop- 
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ment and the importance of oxygen to the growing underground mycelium. Many 
students have worked at this tree pest and a long list of their writings is added. 

A. L. S. 

Tropical PhalUneae, — ^K. B. Boedjn (“ The Phallineae of the Netherlands 
East-Indies,” Bull. Jard. Bot Buitenzorg., 1932, 12, 71-102, 12 text-figs.). The 
author gives a complete list of the Phallineae, peculiarly numerous in tropical lands ; 
two families are included : Clathraceae, with five genera, and Phallacese, with 
seven genera. Genera and species are fully described with locality and habitat, 
and most of the genera are illustrated. There are only nineteen species known so 
far. A long list of literature cited and an index complete the paper. A. L. S. 

Phallus impudicus. — ^E. Ulbrioh (‘‘tJber den Formenkreis von Phallus 
im'pudicusr Pestschr. zur Feier des bO-jahr, Bestehens Deutsch. Bot. Ges,, 1932, 
50a, 276-326, 4 text-figs.). Ulbrich gives us a detailed account of Phallus imfudims 
and its allies. He confirms previous opinion that Pli. iosmos and Ph. imperialis 
must rank as varieties, thus giving an enlarged form-circle to the species. Form 
differences as well as growth changes are described : branching of the receptacle 
or deeper forking with multiplication of openings at the top, etc. He also includes 
allied species from all over the world in his survey. A. L. S. 

Soil Fungi of a Pine Forest. — ^Marie Betzner Morrow {Mycologia, 1932, 
24, 398-402). Samples of soil were taken at a depth of 2-4 inches and were plated 
on artificial media. Thus far thirteen genera and some thirty species have been 
identified. PenMlia were not rare in the Texas soil whence the samples were 
taken : the dominant types being species of PenicilKum, CitromyceSf Si>n.d Asper- 
gillus. The other species determined are listed, a number of them new to Texas 
soil. A. L. S. 

Fungi from Southwestern China. — S. C. Tenq {Oontrib. Biol Laboratory 
Sci. Soc. China, 1932, 7, 69-127, 2 pis., 1 col.). The writer has studied and now 
enumerated the fungi that were found during an es^pedition for the collection of 
vascular plants. A very considerable number are listed with biological notes. 
They are mainly species of the larger fungi, both fleshy and woody. Teng describes 
a new genus of Lycoperdaceae, Verrucosia, distinguished by the verrucosa capilitium. 

A. L. S. 

Australian Fungi: Notes and Descriptions — no. 8. — J. Burton 
Cleland [Trans, and Proc. Roy. Soc. S. Australia, 1931, 55, 152-60). Cleland 
describes thirty-four species of the larger fleshy fungi, all new to science. A detailed 
account is given of form, size, and colour as also size of spores, with notes as to 
manner of growth, smell, etc. A. L. S. 

Entomogenous Fungi.— T. Fetch (“British Species of Hirsutella,” The 
Naturalist, 1932, 45-9; “British Entomogenous Fungi,” tom. cit., 103-8, 133-6, 
167-72). In these contributions to the “Naturalist,” Fetch has given an account 
of the fungi that live on insects in our country, thus considerably adding to our 
knowledge of these organisms. The first to be described belongs to a genus 
Hirsutella, considered hitherto to be confined to the tropics ; it had been classified 
under Isaria. The other papers are publications of an address to the Yorkshire 
Naturalists' Union on fungi that grow on insects — among the best known, Cordyceps 
militaris ; other species of the genus are also described with their conidial Isaria 
forms. He passes on to other parasitic groups, such as LahoulbenicB and Mucedinece. 
They are still imperfectly known, but recognized British species now number 
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fifty-two. It has been suggested that every insect contains a symbiotic fungus 
which, when the insect dies, emerges as an entomogenous fungus. A, L. S. 

Mycotheca germanica Fasc. L-LII— no. 2451-2600 . — ^Sybow (Ann. Mycol, 
1932, 30, 394-401). The fascicles include a number of new species which are 
fully described by the author— a species of Entyloma and six species of Fungi 
Imperfecti, new to science, are included. A. L. S. 

Fungi in the Tropics. — ^F. L. Stevens Tropical Plant Pathology and 
Mycology,’’ Bull. Toney Bot. Club, 1932, 59, 1-6). Stevens in his address to 
botanists at New Orleans in 1931, took Tropical Fungi as his theme. There is no 
great difierence between tropical and temperate diseases, he stated ; the well- 
known diseases of temperate climes are all there, only in greater abundance and 
destructiveness. Among the most virulent are the banana Eusaria, the cofiee 
rust, Hemihia^ etc. More than thirty fungi have been listed on rice, fifty on 
Bambusa sfinosa. In the tropics the Idgher plants are in tremendous abundance 
and the profusion of hosts entails a profusion of parasites : Meliolce are peculiarly 
numerous, so are many Hyphomycetes and Rusts. Bothidiales is one of the 
three largest orders of tropical fungi : more than forty species have been recorded 
on Ficus* Stevens urges the importance of studying these organisms and also of 
work in the field. A. L. S. 

Dominican Fungi. — ^F. Petbak and R. Cieebbi Fungi dominicani,” Ann* 
Mycol. ^ 1932, 30, 149-353). The authors have given names, descriptions, and 
diagnoses of very many fungi — all of them microfungi on living or dead leaves, 
wood, etc. An account of Discomycetes and Pyrenomycetes, with numerous new 
species and also many new genera, occupies the first 114 pages. Then follow the 
Fungi imperfecti — SphseropsidesB and Hyphomycetes, also with very detailed 
descriptions of species already known, as well as many new to science, both genera 
and species in the different groups ; the last to be described is 7 erticilUum cerco- 
sporw, a parasite on Cercosjpora sp. on the living leaves of Solanum nigrum^ and 
also found on Cercos^ora Mbisca on the living leaves of Hibiscus esculenius. 

A. L. 8. 

Hungarian Fungi. — G. Moesz (*' Mykologiai Kozlemenyek. VIII,” Bot. 
Kozlem., 1931, 28, 161-74, 11 text-figs.). Moesz contributes a series of fungi 
belonging to the Sphseropsideae group. Many of them are new species, others are 
new combinations. Diagnosis, habitat, etc., are in Latin. A. L. S. 

Study of Apple Cankers. — Nellie A. Bbown Some Pathological Studies 
on Apple Cankers,” Phytopathology, 1932, 22, 397-414). Perennial canker of 
apple trees has long been known, and as various fungi and bacteria have been 
associated with the cankered tissues, the trouble has been assumed to be caused 
by some fungal organism. The writer has carried out a thorough research of the 
subject — ^by study of the cankers themselves, by infection experiments, etc. She 
has concluded that the fungus Glcsosporium perennans most frequently found in 
cankers is not the cause of the trouble and has judged that the deformations are 
due to winter injury, probably with wooUy aphis as a secondary factor ; winter- 
injured tissues are known to be a good medium for the growth of fungi which are 
not primarily parasitic. Research was carried out by cultures and by collating 
evidence of the incidence or absence of canker formations, according to the state 
of winter cold. A. L. S. 

22 
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Study of Phymatotrichum. — J. J, Tadbenhaus and Walter N. Ezekiel 
{‘‘Resistance of Monocotyledons to Phymatotrichum Root Rot,” Phytopathology/, 
1932, 22, 443-52, 1 text-fig.). The fungus Phymatotrichum omnivorum attacks the 
roots of many plants. It was found advisable to test the susceptibility of Mono- 
cotyledons to the parasite as it had been reported to cause disease of grasses, etc., 
in Arizona. The writers of the paper grew sixteen kinds of Monocotyledons along- 
side of plants such as cotton, carrot, etc., all highly inoculated with the fungus. 
None of the Monocotyledons were affected, while the other plants succumbed to 
the disease ; it is therefore concluded that it is safe to grow Monocotyledons on 
infected soil. A. L. S. 

Resistance of Malvaceae to Root Rot. — Walter J. Bach and J. J. Tauben- 
HAUS (“ Resistance of the Turk’s-Cap Hibiscus, Malaviscus Conzatti, to Phymato- 
trichum Root Rot,” tom. cit,, 453-58, 1 text-fig.), A study was made of the 
Turk’s-Gap Hibiscus because it is the only malvaceous plant that is immune to 
Phymatotrichum root rot. Eighty- two species of plants belonging to the Malvaccjn 
have been tested and their susceptibility to root rot has been proved. With 
similar tests the Turk's-Cap was uninfected. When shoots of the plant were 
planted in infected soil some of them took the disease, but eventually they threw 
off the affected roots and developed others. Further study of the factors and 
nature of the resistance is in progress. A. L. 8. 

Further Study of Root Rot.— Walter N. Ezekiel, J. J. Taxjbenhatjs, and 
J. F. Fudoe (“ Growth of Phymatotrichum omnivorum in Plant Juices as Correlated 
with Resistance of Plants to Root Rot,” tom. cit., 459-74). Cultures were made 
of the fungus in media prepared from plant juices extracted from susceptible and 
non-susceptible plants, and were grown side by side. After a given time the 
resultant mycelial growth was weighed and the results tabulated. Comparisons 
were made between different juice cultures, and between diluted and undiluted 
juices. It was found that in undiluted juices of resistant plants growth was 
markedly inhibited, and heavy growth was obtained from juices of susceptible 
plants. With diluted juices good growth was obtained even in series from resistant 
plants. It is considered to be proved that Monocotyledons contain substances 
that inhibit the root rot in high concentrations. Further study is in progress to 
determine the nature of these juice materials. A. L. 8. 

Lichens. 

Lecanora subfusca and Allied Species.— A. H. Magnusson (“ Beitrage zur 
Systematik der Flechtengruppe Lecanora subfusca/' Goteborgs Bot. Trddg.^ 1932, 7, 
65-87). Magnusson has selected this group of lichens for special study as opinions 
have differed as to the status, whether species, variety or form, of many of the 
lichens cited. Lecanora suhfuscus (L.) is a widespread lichen and Magnusson has 
decided that the original diagnosis is not sufficiently defined, so he has substituted 
L. ^bfuscata Magn. with a new diagnosis. He has to some extent rearranged 
varieties and forms, giving them specific status, and has added descriptions of 
special characters, such as the condition of the apothecial margin and the occur- 
rence or absence of crystals in the epithecium (inspersed or non-inspersed). A 
synoptic key of these aUied species is provided. Not all of them are European. 

A. L. 8. 

Kerguelen Lichens.— Botjly de Lesdain (“ Lichens recueillis en 1930 dans 
les fies Kerguelen, Saint-Paul et Amsterdam par M. Aubert de la Rue,” Ann. 
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Cryp, Exot., 1931, 4, 98-103). Collectors of licliens and other plants are frequently 
attracted to isolated islands such as Kerguelen. Bouly de Lesdain has given lists 
and descriptions of the most recent collections there. Twenty-five genera are 
represented; nine species are new to science. Kerguelen supplied the large 
majority of species which with few exceptions were found on rocks or stones. 

A. L, S. 

Forest Lichens. — ^A. H. Brinkman (“Lichens in Eelation to Forest Site 
Values/’ Bryologist, 1932, 34, 66-71). The object of the work recorded was to 
find out if lichens occurring in forests have any significance as to “ site values.” 
The writer has concluded that the types of lichens do vary with the soil value, 
though the influence of habitat, with difference in altitude and in geographical 
position, must also be taken into account. The lichens given in the list were all 
found within the forest area. The general conclusion was that the types, especially 
of soil lichens, indicated the value of the land : thus soil Cladoniw were found on 
the poorer sites,* but those on logs occurred in the better types of land, mainly 
peopled with Pine timber. A. L. 8. 

Russian Lichens. — C. Ladyshenskaja (“ Oekologisches Verzeichniss der 
Plechten in der Umgebung der Stadt Kologriv,” J. Soc. Bot, Russie, 1931, 16, 
544-53, 2 text-figs.). Russian with German summary. A list of lichens from 
GouV. Kostromo — ^fifty-four species, four forms, and six varieties with ecological 
notes. All the lichens collected were new to the district; a great variety of 
families and genera are represented, the most numerous the Cladonim with sixteen 
species. A. L. S. 

Hungarian Lichens. — ^F. Fdaiss (“ Heves Kozseg zusmoi — Die Flechten der 
Gemeinde Heves,” Bot. Kozlem., 1931, 28, 180-82). Foriss has given a list of 
eighty-four lichen species, many of them from a wood with 200-300-year-oId 
oaks. He notes the influence of weather conditions on the growth and fructifica- 
tion of species such as Caloplaca cerina, C. gilm, and others. A. L. S. 

Swedish Lichens. — Gunnar Nilsson Degelius (“ Lichenologiska bidrg. IV,” 
Bot, Not,, 1932, 278-94, 2 text-figs. Swedish with German resume). The author 
records the finding of Parmelia r&Doluia in Sweden. It is one of the Atlantic 
species and is new to Scandinavia. He also found Gyropliora murina and gives 
his reason for rejecting the name Q, grisea. It grows in south-eastern districts. 
A robust specimen of Siphula ceratites occurred in the extreme north to which was 
given the name/. A. L. S. 

Lichens of the ^Fgaean.— M. Servit (“ Bearbeitung der von K. H. Rechinger 
(fil.) im Jahre 1927 auf dem Agaischen Inseln gesammelten Flechten,” Ann, 
Naturhist, Mus, Wien, 1931, 46, 77-90, 1 text-fig.). The collector, K. H. Rechinger, 
worked over six islands and found a very varied series of lichens due to the differ- 
ences in soils and surroundings. A new genus, RecMngeria, was discovered, with 
blue-green gonidia and near to the genus Thyrea but with compound apothecia 
up to 2 mm. in width. A new species of Pertusaria is also described. The lichens 
grew mainly on rocks or soil. A. L. S. 

Lichen Studies. — V. Gyelnik (“ Nephromas novae et criticae,” Ann, Crypt, 
Exot, 1931, 4, 121-48). Gyelnik announces this paper as a forerunner of work to 
be published. The species here discussed are mainly exotic — ^forty-five species in 
all. He has diagnosed many new species and varieties or forms. In his determina- 
tions he makes use of chemical characters and of the presence or absence of isidia 
either as specific or as isidial characters, A. L. S. 
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Ramalinae duae novae e Paraguay,— V. Gyelnik (ifom. ciu, 150-1). The 
first species, Ramalina Anisitisiana, was collected by D. Anisits ; it differs from 
R. fraxina in the reaction K + flavus. The second, R. joaraguayensis, differs in 
several characters from other species — ^in the anatomy of the cortex and in the 
presence of papillse that become sorediate. A. L. S. 

Extra-European Lichens.— V. Gyelnik (“ Additamenta ad cognitionem 
lichenum extra-europaeorum/’ tom. city 166-74). Many of the species, varieties 
or forms are described as new to science, and many are new to countries other 
than European, a large proportion being from America. A. L. S. 

Crimean Lichens. — W. K. Tshernov (“Ueber die Verteilung der Flechten 
im Krimgeborge,” J. Soc. Bot, RussiCy 1931, 16 . 536-43). The short summary 
in German gives the leading characteristics of the Crimean lichen flora, especially 
of the mountain regions. (1) In alpine regions there is an abundance of crustaceous 
forms, on stones, rocks, etc. Among the most frequent are Placodium aurantiacum 
and Venucaria marmorea along with species of Lecanom and Aspicilia. (2) On 
volcanic rocks — Placodium elegansy Lecanora atra, L. hadiay Parmelia cylisojphoray 
Rhizocarpon geograpliicumy etc. (3) The lichens of leafy trees^ — species of Lecanoray 
Physciay Panneliay Ramalinay etc. (4) The species on limestone and slate in the 
southern regions, with those on various trees, are a numerous and varied series : 
the most abundant in the Pinus Laficio zone being Evefnia fuffuTacea. The 
lichens on walls, on wood, stumps of trees, etc., are also recorded from the region. 

A. L. S. 

Lichens of Volcanic Rocks. — ^M. et Mme. Fernand Moreau (** Sur le 
peuplement de cheires volcaniques d’ Auvergne,” Bull Soc. Bot. Frmcey 1932, 79, 
6-10), The term “cheires” is used for the narrow streams of lava that now 
occupy the valleys of Auvergne and have a rough, stony surface contrasting with 
the sides of the valley which are covered with vegetation. Several of these 
“ cheires ” were examined by the authors. The principal growth found on them 
is a somewhat poor development of the crustaceous lichens present, twenty-one 
species of which were determined, with one alga, TTentepoMia awea, and a shrubby 
lichen, Ramalina polymorplta. On the stone walls built of volcanic rock the lichen 
vegetation was continuous, while on the “ cheires ” they grew as scattered patches 
or fragments of the plants. The authors traced the denudation of the areas to 
the action of the wind and to the presence of mosses such as Rhacomitrium lanu- 
ginosum which displace the lichen vegetation. Where a surface of soil had been 
established several of the larger lichens, Peltigerce and CladonicOy had gained a 
footing, along. with some of the higher plants which are enumerated — ^first herba- 
ceous and then shrubby and arborescent. A. L. S. 

Lichens of Monts -Dore. — M. et Mme. Fernand Moreau (“ Observations 
sur les Lichens d’altitude dans la region meridionale des Monts-Dore,” tom. city 
^^1). The writers refer to their previous paper on the lichens of the Monts- 
JJore. The present work deals with the higher reaches— the alpine districts of 
these mountainous regions which are covered with snow for about six months of 
the year, and subject to heavy rainfalls and thick mists. The lichens found are 
enuinerated in systematic order, their locality and frequency being indicated. It 
IS pointed out that a number of the species also occur at the lower altitudes, though 
most of them are mountainous ; also that a series of lichens, corticolous at the 
lower altitudes, ^ow on rocks in the uplands. The influence of high winds and 
severe falls of rain on the type of lichen is pointed out : only those of crustaceous 



BOTANY. 


337 


or minutely leafy form and of rapid growth are able to survive. Of these the most 
typical are Parmelia stygia and Xanthoria lychma ; others more or less abundant 
are Parmelia corniculata, P. encausta, and Gyrophora cylindrica. Some rooks are 
too exposed for any vegetation except traces of lichens. Certain species, robust 
but pliable, are able to resist the mechanical action of the high winds, and their 
generally more rapid growth also allows of reparation after the storms. The most 
important and favourable condition is the high and constant intensity of moisture 
due to the mists, to the influence of which can be traced the almost continuous 
growth of lichens on all these mountains. A. L. S. 

Northern Lichens. — ^Bebnt Lynge (“ The Godthab Expedition, 1928. The 
Lichens,” Medd. om Grenla'nd^ 1928, 82, no. 3, 1-8). The lichens enumerated were 
collected by the Danish botanist Gunnar Seidenfaden in N. Greenland and in 
Baffin's Bay. Lynge calls special attention to the distribution of Dufourea ramu- 
losa and Dactylina arctica ; they are found in N. and N.W. Greenland, the latter 
has never been collected in E. Greenland. Dufourea ramulosa also is conflned to 
the west and north. Cladonia mitis was the only one of the sylvatica group that 
was brought back by the Expedition. A. L. S. 

Rhlzocarpon in Fennia. — ^Bernt Lynge {RJnzocarpon nitidum n.sp., Mem, 
Soc. Fauna et Flora Fenn., 1931, 7. 145-6, 1 text-fig.). The lichen belongs to the 
Catocarpus group with two-celled spores. The medulla stains blue with iodine, 
blood-red with potash. It was collected in Fennia. A. L. S. 

Rhizocarpon in Greenland. — ^Bbrnt Lynge (‘‘A Revision of the Genus 
RMzoearpon (Ram.) Th. Fr. in Greenland,” Shifter om Svalbard og Ishavet, no. 47, 
1932, 1-30). Lynge has made a survey of the occurrence of Rhizocarpon species 
in the extreme north as evidenced by the result of numerous collections. He 
finds that the genus is better represented in the eastern Arctic than in the western. 
The species differ also very considerably ; there are only six circumpolar species 
of Rhizocarpon so far known. He emphasizes also the fact that no flora of that 
region is a biological unit. He has listed seventeen species, but among these are 
included the Section Catocarpus with two-celled non-muriform spores. Rhizocarpon 
geographimm, is one of the most widely distributed. A, L. S. 

Greenland Lichens. — ^Bernt Lynge (“ Lichens from South-East Greenland 
collected in 1931 on Norwegian Expeditions,” Op, cit,, no. 45, 1932, 1-15, 1 map). 
The results from two expeditions are given in this paper — seventy-one lichens in 
all. OladonicB are among the most numerous in this little-known region. 

A. L. S. 

Morocco Lichens. — ^Roger-Guy Werner (“ Aper 9 u floristique sur les Lichens 
du Maroc,” Recueil de Travaux Oryptogamiques dedies d Louis Mangin, 1931, 1-7). 
The author gives a bare list of the species collected from the littoral up to the arid 
mountain tracts of Morocco. He considers the endemic flora to be of about 10 p.c. 
of the whole. The least important are the tropical and subtropical forms. Lichens 
of temperate regions form the majority. The Mediterranean is represented by 
comparatively few species but by an abundance of growth, A. L. S. 

Japanese Lichens. — Yasuhiko Asahina (“ Japanese Lichens of Conio- 
carpinese,” J, Jap. Bot., 1932, 8, 1-5, 10 text-figs.). Asahina's record includes 
fourteen species of Coniocarpinese, the first concise contribution to a projected 
lichen-flora of Japan. Most of the species belong to the European flora, but 
several of them are new to Japanese flora. They are well illustrated. A. L. S. 
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Lichens from Patagonia. — ^Maria Cengia-Sambo (“ Lioheni della Patagonia 
e di altre regioni dell Argentina raccolti dai missionari Salesiani,” Contrib, sci. 
Miss, Salesiani del Beato Bon Bosco, 1930, 1-73, 9 pis., 7 text-figs., 2 maps). 
Cengia-Sambo gives a description of the territory in Patagonia where the collec- 
tions were made by the resident missionaries. The influences of soil, climate, etc., 
are linked with the type of lichens to be found. On the north towards Buenos 
Aires some tropical species were collected ; the area included the Eio Negro and 
Chulut lands. A. L. S. 

Cladonia Development. — ^E. Nellie Sawyer ('* Note on the Squamules of 
Cladonia ochroclilom var. ceratodes/' Proc. Brist. Nat. Soc., 1931,7, 252-8, 2 pis.). 
Squamules are frequently developed on the podetium of Cladonia ocfirocldora var, 
ceratodes ; the primordium of these growths is a protuberance containing an 
accumulation of gonidia, it was noted that the squamules developed on well- 
lighted sides. The gradual development is described. When fully formed 
these squamules resemble those of the primary thallus. A. L. S. 

Lichen Development. — ^Eoger-Guy Werner Histoire do la Symthese 
Lichenique,” Mem. Soc. Sci. Nat. du Maroc., 1931, 27, 1-45, 5 pis.). Werner has 
divided his work on lichens into (1) history ; (2) study of liclienization ; and 
(3) general resume and conclusions. He gives an account of the various opinions 
held by early writers, especially with regard to symbiosis. By cultures and other 
methods he has followed the association of fungus and alga throughout all stages, 
both in the homoiomerous and heteromerous lichens, giving the stages of growth 
and development in the different types — cmstaceous, foliose and frutioose. He 
describes the lichen fungus in natural conditions as spreading over the substratum 
in search of the alga, surrounding it and, along with it, forming the thallus and so 
advancing to the formation of squamules or “ leaves,’' or the elevation of growth 
to form the vertical stalks or branches ; it is, he finds, the fungus that determines 
the thalline development. A. L. S. 

Soil Reaction and Lichen Distribution* — ^Fritz Mattxck Bodenreaktion 
und Flechtenverbreitung,” Festschr. achtzigj. Gehurtst. Oscar Brnde, Beih. Bot. 
Centralhl.i 1932, 49, 241-71). The paper opens with a general review as to the 
influence of acidity and alkalinity of the soil with regard to plant growth, and a 
description of the methods used in soil investigation, with special reference to 
spore-plants. The main part of the work deals with lichen vegetation of soil 
and rock. There are examined in turn limestone rocks along with alkaline soil, 
and silicate rocks with acid soil. Notes are given of the lichens special to the 
different t 3 rpes of substratum : thus several of growth are recognized ; those on 
the above substrata ; those that grow best on neutral rocks or soil ; those con- 
fined to narrow limits of ^H soils, which are designated as stenion,” and those 
that are euryion " with a wider limit of pEL necessity. A record of lichens follows 
with their peculiarities : thus we get Nephroma parile designa*fced as azidophil- 
stenion,” while Peltigeva aphtkosa is “ azidophil-euryion.” Finally, he has noted 
that most lichen species demand a strongly acid substratum, fewer an alkaline. 
Nitrogen also influences growth of certain lichens. Among families the azido- 
philous include Cladoniacese, ParmeHacese and Gyrophoracese, the basidiophilous, 
Collemacese, and Yerrucariacese. A. L. S, 

Increase and Dispersion in Cladonia. — F. Tobler Vermehrungsweise 
and Verbreitung bei Cladonicti^ tom. cit.^ 482-94). Tobler comments on the 
ecological significance of lichens and their importance in peopling waste places 
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sucli as sand dunes, etc., -where the lichen vegetation is dominant and may he 
largely composed of Gladoniw. Gladonia sylvatica and its allies are world-wide 
and of great importance. In that group, forming huge swards, there is little fruit 
formation and reproduction is necessarily vegetative. Tobler therefore examines 
the possibilities of dispersal and finds that the thalline structure of the branching 
podetia is fragile when dry, their tips become interwoven, and the whole mass is 
easily reduced to fragments and carried away by any disturbance of animals or of 
weather, each little particle being able to reproduce the plant in favourable con- 
ditions. The ease of dispersion and of the renewed growth of thalline particles 
explains the continual reproduction and dispersion of the Cladoniw of this group, 

A. L. S. 

Ecology of Rocky Coasts. — G. Binar Du Rietz Zur Vegetationsdlcologie 
der ostschwedischen Kiistenfelsen,’’ tom. cit., 61-112, 3 pis.). Du Rietz gives in 
his introduction an explanation of the main ecological terminology used in the 
paper, and an account of his methods of approach to the problems dealt with, 
induing the determination of acidity, alkalinity, moisture, etc. He has worked 
from the sea-shore backwards to the clifis and finds his first lichen vegetation 
among the Hygrohalophyten ” forming in the first belt Lichim and Venucaria 
maura, further inland Galoflaca marina and Lecanora ac^ophila associations. The 
next in order is the Lecanora atra — Rhizocarfon constrictum Ass. occupying the 
higher moist rocks, and higher still a Xanthoria-parietina-Anajptychia federation 
which includes a series of other associations. In the cliff recesses near the sea, 
grasses and lichens form Festuca rubra — Gladonia pyxidata associations. Isolated 
rooks and higher cliffs have also their special floras and the flat rocks are well 
covered. Special reference is made to the ooprophilous associations, some in 
strongly nitrophilous positions, others weaker, characterized by different lichens. 
Calcicolous rocks bear also a specialized flora. A meagre outline of this extensive 
study has alone been possible. A. L. S. 

European Coenogoniaceae. — ^Alwin Schade ('‘Die Verbreitung von Raco- 
(lium rwpestre Pers. und Gmnogonium nigrum (Huds.) Zahlbr. in Sachsen,’’ tom. 
cit, 421-37, 14 text-figs.). Schade has given a complete account of these two 
plants that are constantly found growing together and have frequently been con- 
fused -with each other. There is no fructification known of either : the distinction 
lies in the algal constituent. Bor Ccenogonium nigrum the alga Trentejpohlia aurea 
is the constant gonidium ; for Racodium rujpestre, Gladophora sp., though Schade 
rejects that alga, without, however, determining any other relationship. He has 
given the results of his study of many specimens of both lichens, their habitat and 
manner of growth, and describes the differences of structure between the two. 

A. L. S. 

Cephalodia Formation. — 0. Y. Darbishirb (“ Weiteres fiber die Cephalo- 
dien Yon Peltigera afhthosa L.,” Ber. JDeutscJi. Bot. Ges., 1932, 50, 178-84, 1 pi.). 
This new work on Peltigera afhthosa was undertaken by Darbishire in order to 
demonstrate the process of cephalodia formation in that lichen. He describes the 
formation of the normal thallus with the production of hair-like hyphse on the 
surface of the cuticle. On these hairs alight Nostoc cells, three to six at first, which 
are gradually surrounded by the hairs and excited to more intensive growth. At 
a later stage these " hairs ’ ’ penetrate and surround the Nostoc group. New hyphse 
arise from the thallus surface; the first hairs forming the stalk of the cephalo- 
dium, the latter serving to attach the new structure which takes on a wider 
expansion. The underlying thallus becomes somewhat disorganized owing to 
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tlie absence of light inducing a loss of gonidia below the new structure ; the hypha% 
however, retain their vitality and remain in close relationship with the hyphso of 
the cephalodium. A. L. S. 


Mycetozoa. 

American Mycetozoa. — ^Morton E. Peck and Henry C. Gilbert Myxo- 
mycetes of North-Western Oregon,” Amer, J, Bot., 1932, 19, 131-47, 3 pis.). 
The authors have been accumulating material during twenty years, but they do 
not claim that the list now pubhshed is complete. A total of 194 species has been 
listed from the collections of themselves and also from various authors. Thirty- 
six genera are enumerated, Physarum being represented by forty-three species. 
Ten new Mycetozoa have been described, and eight species are new to the American 
continent. Habitats, and seasonal appearance are significant and are given 
throughout the paper. A. L. S, 

Polish Mycetozoa. — J. Jarocki (“ Mycetozoa from the Czarnohora Mountains 
in the Polish Eastern Carpathians,” Bull. Acad. Pol. Sci. ei Lettres, Cl. Sci. Math, 
et Nat., ser. B, 1931, 3, 447-64). The author describes the territory examined — 
extensive spruce forests with numerous decaying stumps. He found in all sixty- 
nine species of Mycetozoa, fourteen of which are new to the Polish Eepublic. 
Several of them are rare and interesting ; special descriptions are given of Bar- 
heyella mimtissima and of Colloderma oculatum. Jarocki has felt that the time 
given to his investigation was too short, and was limited to the periods of vacation, 
otherwise many more species might have been found. He has described a method 
for preserving aethalia in herbaria. A. L. S. 

Systematy of Mycetozoa. — G. W. Martin Systematic Position of the 
Shme Molds and its Bearing on the Classification of the Fungi,” Bot. Qaz., 1932, 
93, 421-35). In the discussion of his subject Martin has cited the work done on 
this group of organisms by systematists in the past, stating the many different 
views as to their origin and affinities. He himself is inclined to associate them with 
the fungi forming a natural class of Myxomycetes. He challenges also the assump- 
tion that all living organisms are descended from a single primitive cell, and denies 
the view that the plasmodium is merely the fusion of numerous myxamoebae. It 
initiates usually by the fusion in pairs of swarm cells, with fusion of the nuclei, the 
diploid nucleus then divides and thus inaugurates the multi-nucleate condition of 
the plasmodium. He compares their structure and development with that of 
allied organisms and gives reasons for concluding that the Myxomycetes form a 
natural but distinct class of fungi, not so sharply separated from Phycomycetes 
as has been supposed. A long list of literature on the subject is cited. 

A. L. S. 

Plasmodium of Mycetozoa.— E. Jahn (‘‘Die Organe des Plasmodiums. 
Myxomyceten-studien nr. 14,” Festschr. zur Feier des 50-jahr. Bestehens Deutsch. 
Bot. Ges., 1932, 50a, 367-98, 13 text-figs.). Jahn begins by stating that the 
plasmodium of the Myxomycetes is not a primitive body : it is a highly organized 
adaptation of the vegetative body of the Mycetozoa. His study was confined 
mainly to the plasmodium of Badhamia utricularis. He describes the different 
substances — ^fungi, bacteria, plant-remains, etc., which serve as nourishment to 
the plasmodium, with its reaction to other materials. He then passes to the 
form and shape developed on the various substrata with its method of attacking 
these, and the formation of “ veins.” He has described in great detail the stream- 
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ing of the plasmodium substance and the causes that govern its behaviour : it 
begins mostly towards the edge. The front part takes in food, the second zone is 
the digestive area. Vacuoles are organs of excretion. Many other details and 
functions as shown in plasmodium cultures are described, the study of which 
originated with Lister’s researches on Mycetozoa in 1888. A. L. S. 

Study of Acrasiae. — ^R. A. Habpbr (“ Organization and Light Relations in 
Polysjphondylium’' Bull. Torrey Bot. Club., 1932, 59, 49-84). It has already been 
proved that Dictyostelium and Polys^Jiondylium are positively phototropic as to 
the sorocarps which are formed of a swarm of units simulating the outward struc- 
ture of other higher plants. The object of the paper is to determine the factors 
that induce the formation of these bodies which have reached a definite form and 
a fiixity of type. It is evident that light is one of the influences at work. Culture 
experiments were made and the results with their significance are described. 
Finally, the author states that “ the passing from one stage to another is visible 
integration, the expression of the inherited and spontaneous activities of the 
amcebsB limited and more or less directed by internal and external environmental 
stimuli.” A. L. S. 


NOTICES OP NEW BOOKS. 

The Food of Protozoa.— By H. Sandon, M.A., Ph.D. 1932. (Publications of 
the Faculty of Science, Egyptian University, No. 1.) ii + 187 pp. Pub- 
lished by the Egyptian University. Price Piastres 20. 

Microchemical Laboratory Manual. — By Feiedrich Emich, Dr.Phil.H.C., 
Dr.Ing.E.H. With a Section on Spot Analysis, by Dr. Fritz Fbigl. 
Translated by Frank Schneider, Sc.M. 1932. xvi -f 180 pp., 88 text- 
figs. Published by John Wiley & Sons, Inc., New York, U.S.A. ; and 
Chapman & Hall, Ltd., 11, Henrietta Street, Covent Garden, London, 
W.C.2. Price I85. 6d. net. 

This translation of Emich’s ‘‘ Mikrochemisches Praktikum ” will be very 
welcome in view of the increasing recognition of the value of microchemical methods 
in many fields of work. It is designed to serve as a text for a course of instruction, 
but it is written with such detail and clarity of expression that the chemist unable 
to attend a special course may nevertheless acquire a working knowledge of micro- 
chemical methods. 

The book is divided into two main sections. The first part describes apparatus 
and general manipulative methods and includes a few pages on the microscopic 
examination of crystals. The second part provides a series of practical exercises 
in qualitative inorganic analysis, in the specific reactions of organic chemistry and 
the preparation of a number of organic substances, and in gravimetric analyses. A 
chapter by Feigl on specific microchemical tests by the spot ” method is included. 
The description of the methods dealing with small quantities of substances will be 
of particular value to students of biochemistry. As an example may be mentioned 
the preparation and recrystallization of acetanilide from 2 mg. of aniline. The 
book does not deal with the elementary analysis of organic substances but properly 
refers the student to the indispensable Pregl.” A useful feature of the work is 
the large number of references to special applications of microchemistry so that a 
knowledge of the literature is easily acquired. 8. S. 
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Leitfoden der mikroskopisch-anatomischen Untersuchung pathologischer 
Objekte, des Blutes und des Zentralnervensystems. [Manual for 
the histological examination of pathological objects, blood and 
central nervous system.]— By 6. C. van Walsem. 1932. vi + 85 pp;, 
48 text-figs. Published by S. Hirzel, Leipzig. Price EM.4. 

The contents of this small, paper-backed volume are amply summarized in the 
title. A somewhat elementary account is given of the lay-out of a histological 
laboratory and its equipment. The only references given are to German or Dutch 
publications. Many of the illustrations are poor and rather unnecessary, such as 
those of a hand centrifuge and a Bunsen burner. G. M. F, 
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ANTONY VAN LEEUWENHOEK. 

1682-1932. 

The tercentenary of the birth of Antony van Leeuwenhoek occurred on 
October 24th, 1982. He was bom at Delft in Holland, and there he died 
on August 26th, 1723. Eew men have done more for the science of micro- 
scopy, while both bacteriology and protozoology look to him as their founder. 
He it was who first discovered, described, and depicted protozoa in 1674 ; 
two years later he discovered bacteria, the first representations of which 
are to be seen in the Philosophical Transactions of the Royal Society of 
London, published in 1688. 

Leeuwenhoek used single lens of very short focus which he ground him- 
self, preferring them to the compound microscopes then in use. It is matter 
for deep regret that the Royal Microscopical Society does not possess an 
original example of his work in its collection of historical microscopical 
instruments. Of the numerous microscopes made by Leeuwenhoek, once in 
the possession of the Royal Society of London, all are now lost. 

Leeuwenhoek’s contributions to general biology are of epochal importance. 
He was the first to describe the red blood corpuscles, human spermatozoa, 
the structure of the teeth, the crystalline lens, and the essential differences 
in the structure of the stem in monocotyledons and dicotyledons. 

An amateur in the true sense of the word, Antony van Leeuwenhoek 
remains a master of experimental science. G. M. F. 
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576. 3. XVI.-MITOSIS IN OALANTHVS NIVALIS.^ 

(With special reference to chromosome structure, and the time at 
which splitting occurs.) 

By Kathleen M. Pbery, B.Sc. 

(From Cytological Laboratory, Dept, of Botany, University of London, 

King’s College.) 

{Head November 1932.) 

Two Plates and Two Tbxt-Figubbs. 

L iNTROnUOTION. 

In this cytological investigation of Galanfhus nivalis it was primarily the 
intention to examine the meiotic chromosomes. Bulbs obtained from several 
sources and examined in mid-September, however, contained fully formed 
pollen in all their anthers— ‘the reduction divisions must have occurred 
some time before. Therefore an examination of root-tips was undertaken, 
and the results of this investigation form the substance of the present paper. 
A second contribution recording the results afforded by an examination of 
the reduction divisions will be added as soon as the necessary material becomes 
available. 

Svensson-Stenar (1925) showed that the haploid chromosome number for 
G. nivalis is 12. The diploid number was worked out by Heitz (1926) for 
G. nivalis and G. Elwesii and found to be 24 in each case. The morphology 
of the chromosomes was also shown, but nothing was added regarding their 
structure. 

The diploid number is confirmed for G. nivalis in the present paper, and 
in general the shapes of the chromosomes figured by Heitz have been found, 
a considerable range in size in the chromosome set being an interesting feature. 
The individuals are recognizable by the position of the attachment constriction, 
determining their shape, but no characteristics such as trabants have been 
observed. 

* Thesis approved for the degree of Master of Science in the University of London. 
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II. Material and Method. 


Bulbs were grown in damp silver sand at room temperature. In 5 or 
7 days collections were made as the roots reached a length of 4 mm. 
to 8 mm. The time of collection was varied from 9.30 a.m. to 1 p.m., but, 
on examination of the root-tips, all stages from resting nuclei right through 
to interphase were generally shown by material collected at any of these 
times. 

The delicate roots were cut off with a pair of small, very sharp dissecting 
scissors, the sand first being brushed from them very carefully by means of 
a camel-hair brush. After fixation, the sand which still adhered was 
removed by continuous washing. 

In all cases the roots were plunged into the fixative immediately they were 
severed from the bulb and an exhaust pump was used to ensure that they 
sank rapidly in the fluid. 

Various fixing agents were used with different degrees of success, the 
fixatives employed being : 

1. Bonin' s Fluid. 

Commercial formalin, 25 c.c. 

Picric acid sat. aqueous, 75 c.c. 

Glacial acetic acid, 5 c.c. 

Used both cold and warmed to a temperature of 38® 0. 

Time for fixation, 6-8 hours. 


2. Allen's Modification oj Bonin' s Fluid. 

Bouin’s Pluid heated to 38° C., then 2 gms. urea and 1*5 gms. chromic acid 
added immediately before use. 

Time for fixation not more than 1 hour, as the chromic acid tends to 
oxidize rapidly and the material deteriorates. 

3. Bonin's Fluid used warm, with urea as for Allen's modification, but 
without chromic acid. 

Time for fixation, 1-2 hours. 


4. Flemming's Fluid. 


1 per cent, chromic acid, 45 c.c. 1 
Glacial acetic acid, 3 c.c. 

2 per cent, osmic acid, 12 c.c. B.' 
A and B mixed as required for use. 
Time for fixation, 24 hours. 


A. 


5. Modification of Flemming's Fluid. 

1 per cent, chromic acid, 60 c.c. 

2 per cent, osmic acid, 20 c.c. 

5 per cent, acetic acid, 25 c.c. 

Time for fixation, 24 hours. 


24—2 
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6. Carnoy's Fluid. 

.Absolute alcohol, 6 parts. 

Chloroform, 8 parts. 

Glacial acetic acid, 1 part. 

Material immersed for 1 minute, then transferred to 

NavasJiin's Fluid. 

1 per cent, chromic acid, 10 c.c. 

Glacial acetic acid, 1 c.c. 

Commercial formalin, 4 c.c. 

Time for fixation, 3 hours. Transfer material directly to 30 per cent, 
alcohol. 

In general, the best results *were obtained by using fixatives 4, 5, and 6 
in the above list. 

Both lohgitudinal and transverse sections were cut at thicknesses ranging 
between 2/x and 40jx. 

The stains employed were Haidenhain’s hsematoxylin and iron alum, 
Newton’s gentian violet and iodine combination, Flemming’s triple, and 
several experimental combinations of erythrosin with cyanin blue, and with 
iodine green. By far the best results were obtained with the gentian- violet- 
iodine technique, especially when applied to material which had been fixed 
in one of the osmic acid mixtures. Owing to its transparency, this stain was 
particularly useful in dealing with the very thick sections necessary for giving 
a complete set of whole chromosomes in polar view at metaphase. 


III. ObsbbVations. 

The anaphase is described first, since, in common with many investigators, 
it is deemed simpler to begin with a stage in which the chromosomes are 
definite units, and thus avoid a break in the description at the more critical 
(from the point of view of chromosome structure) telophase, resting, and 
prophase stages. 

1. Anaphase . — ^Prom the time the chromosomes pass on to the spindle, 
until they are entering telophase, they have a very great affinity for all 
chromatic stains. This is due to the fact that the matrix in which the two 
chromonemata are imbedded stains far more deeply at this stage than at 
any other, thus obscuring the chromosome structure in most preparations. 
It has been found possible, however, by a longer destaining process than is 
usually necessary, to elucidate the constitution here, and in such favourable 
preparations it is quite obvious that the chromosomes at this stage possess 
a double structure (pi. I, figs. 1-4). This duality is due to the presence of 
two chromatic threads or chromonemata, which are frequently twisted 
about one another, and between them is the less chromatic matrix. In 
some cases along part of their length the chromonemata show a granular 
appearance which cannot be attributed entirely to twisting (pL I, fig. 2). 
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The twists become more numerous as the chromosomes reach the poles, 
and, arrived there, they clump together, so that their individuality is almost 
lost to view, except in very much destained preparations (pi. I, fig. 4). The 
chromosome group at this clumped, or “ tassement polaire,” stage occupies 
far less space than at the telophase which immediately follows it {cf. ph I, 
figs. 4 and 5). This stage is perhaps the most difficult for observation, since 
the doubleness — of which I have no doubt — is so frequently obscured by 
bad fixation or staining, or a combination of both. A further difficulty 
arises where large magnifications are used — the light region observed between 
the two ohromonemata is frequently referred to as a refraction phenomenon. 
This would be a very possible source of error, if conclusions were drawn from 
chromosomes such as that shown at fig. 2, a, alone ; but where twisting 
of the chromonemata (as pL I, fig. 2, h) and bifid ends of the chromosomes 
(as pi. I, fig. 2, c) are also seen, it must be concluded that there really is a 
duality in the chromosome. 

2. Telophase . — ^After the clumping which completes anaphase, and the 
consequent indistinctness that accompanies such a condition, the telophase 
figure again shows clearly how the chromonemata are behaving (pi. I, 
figs. 5-10). The chromosomes gradually move apart from one another and 
the chromosome matrix apparently disappears ; at all events, no definite 
achromatic portion can be observed to belong to any one pair of chromone- 
mata at this stage. It seems probable that the matrix may be partly absorbed 
into the karyolymph, or — ^in view of the relations between matrix and 
nucleolus during prophase — ^it is possible that it may have some connection 
with the reconstitution of the latter. Without observations of this stage on 
living material, it is impossible to say exactly what happens to the achroma*tic 
substance, but certainly it cannot be seen to exist in individual portions 
corresponding to the chromosomes, part of which it constituted during late 
prophase, metaphase, and anaphase. If, as seems probable then, the achro- 
matic portion of the late anaphase chromosomes (which has completely 
lost its staining capacity) becomes intermingled with the karyolymph of the 
telophase nucleus, we must conclude that chromosome individuality is not 
whoUy preserved through the resting stage, but that it is only carried through 
by the pair of chromonemata which form the rudiments of the next generation 
of chromosomes, coUectiug a fresh achromatic ground substance during the 
next prophase. 

Eepresentiug each chromosome, then, is a pair of chromonemata between 
which is only unstained material. The threads are twisted spirally about 
one another and the chromosomes are consequently somewhat shorter 
than the corresponding anaphase chromosomes. As the chromosomes move 
apart it is seen that they do not become entirely free from one another, but 
that anastomoses connect them at certain points. It is also further obvious 
that anastomoses are put out between certain chromosomes which were not 
in contact during the clumped stage. This process of extensive anastomosing 
results in the nuclear contents adopting rather a lattice-like appearance. 
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forming a regular reticulum in which the pairs of threads are quite clearly 
visible (pi. I, figs. 11 and 12). 

A nuclear membrane becomes reconstituted around this telophase figure 
— ^no chromosome membranes were observed in earlier stages, so I can venture 
no conclusions regarding the suggestion that these take part in forming the 
nuclear membrane of the resting nucleus ; but this is an interesting idea 
which merits further investigation, especially in view of its bearing on chromo- 
some individuality. Meanwhile a nucleolus has become reconstituted and 
is imbedded among the chromatic network. On its first appearance the 
nucleolus is small (pi. I, fig. 5), but it rapidly assumes its normal proportions. 
Unfortunately, no indication is found of the way in which it arises, but it seems 
highly probable that its reappearance has some connection with the dis- 
appearance of the achromatic chromosome constituent, and I am inclined 
to believe that it is of the nature of a reservoir for some part of this substance. 

At very early telophase, as the matrix disappears it begins to do so 
from between some of the meshes formed by the chromonemata before 
others. This gives a somewhat alveolar appearance and may account 
for certain of the observations made at this stage attributing the origin of 
doubleness to alveolation (pL I, fig, 5). That the chromosomes are already 
double in anaphase, however, now seems a well-established fact, and from 
my observations I am inclined to contend that the so-called alveolation is 
an artifact. 

8. Besting nucleus . — ^Further anastomosing between the telophase 
chromosomes gives the resting condition, considerable increase in the size 
of the nucleus usually occurring at this time ; there is, however, considerable 
variation in size between resting nuclei in the same root-tip. Generally those 
nearer the epidermis are smaller than those deeper in the root, and frequently 
the nuclei in a few cell layers right at the centre are considerably elongated in 
the direction of the root-axis, following the elongated shape of the cells in 
which they occur. 

The resting nucleus contains, inside the delicate membrane, a fine reticulate 
network of deeply staining threads, formed from the telophase anastomoses, 
and, usually containing granules which stain even mor,e deeply and are 
particularly noticeable where the threads cross to form the meshes. 
Sometimes this delicate reticulum is interrupted by a coarser portion — a 
very thick thread, or an extra large granule, may occur. Very occasionally 
an indication of the duality of the threads has persisted from telophase ; 
the achromatic matrix still remains invisible (pi. II, figs. 16-18). 

In the resting nucleus there may be one nucleolus, but frequently there 
are two, and occasionally three or four ; in no case has any structural or 
staining difference been observed between nucleoli in the same nucleus, 
frequently, however, there is a difference in size (pi. I, fig. 15, and pi. II, 
fig* 17) ; usually where there are more than two nucleoli one is large and the 
remainder very small. It is beKeved that the single nucleolus formed at 
telophase gives rise to others by a process of “ budding,” since some resting 
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nuclei show a single nucleolus rather drawn out, with a constriction about 
the centre (pi. I, figs. 13 and 14). 

The nucleoli in the resting nuclei are spherical or oval, with Flemming’s 
fixative they show no internal differentiation, but take the stain uniformly 
and slightly less densely than the chromatic reticulum (pi. I, fig. 15) ; with 
Navashin’s fluid, however, the nucleoli are seen to have a coarsely alveolar 
structure and under high magnification it is seen that, between the larger 
vacuoles there are smaller ones, the whole giving rather a frothy appearance 
(e.g. pL II, fig. 19). Large refractive granules are frequently present in the 
nucleolus ; these are particularly common in sub-epidermal layers of the 
root. 

4. Prophase . — Gradually the resting nuclear reticulum begins to pass 
through a series of changes as the chromosomes are differentiated as a pre- 
liminary to their arrangement on the metaphase plate. The fine threads 
of the reticulum become progressively thicker and the fact of their occurrence 
in pairs becomes more and more obvious until finally the duality can be 
traced throughout the nucleus (pi. II, fig. 19). Meanwhile the granules 
observed throughout the resting condition become more numerous. The 
resulting threads have a continuously coarse granular appearance, giving 
the famihar chromomere stage. The portions of the thread between the 
granules continue to stain less deeply than the granules themselves (pi. II, 
% 21 ). 

Since the threads occur throughout in pairs, the chromomeres occur in 
double rows ,* and although the opposite members are identical in size, 

^ there is considerable variation in the size of adjacent chromomeres in any 
one row. These chains of granules do not always remain in two exactly 
parallel rows, but often show twisting about one another, this rather spirally 
twisted effect becoming more marked as prophase proceeds. Since this stage 
showing double threads with granules regularly distributed throughout their 
length is not very frequently found, it is assumed that this is a stage which is 
rapidly passed over, and that soon, as the threads contract in length, the 
chromomeres are brought more closely together until they finally coalesce ; 
the thread then gives a uniformly stained appearance (pi. II, fig. 22). 

Within the nuclear membrane, then, there is a collection of double 
threads — ^much heavier than the threads of the resting reticulum — and as 
the stag© proceeds the achromatic substance, which has not been obvious 
as such since the beg innin g of the last telophase, again appears between them 
(pi. II, figs. 23 and 24). As these changes from regular reticulum to paired 
threads are proceeding, the nucleolus is also undergoing marked alteration. 
The alveolation partly disappears, the nucleolus becoming more deeply 
stained, and the refractive granules are no longer visible. This may be due 
to their absorption into the changing substance of the nucleolus, causing it 
to stain more deeply. 

The spherical shape of the nucleolus is now lost, it becomes irregular in 
shape and rather granular in consistency. It gradually shrinks and a 
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darkly staining periphery is noticeable ; from peaks on its surface, threads 
connect with the double chromatic threads (pL II, figs. 20-22). This con- 
nection, and the diminution in size of the nucleolus, suggests that there is a 
flowing-out of nucleolar material into these threads which are in the process 
of chromosome formation ; and it is believed that the matrix between the 
pairs of chromonemata may be the part most intimately concerned with this 
flow of nucleolar material. This view is further strengthened by the manner 
of reappearance of the nucleolus at telophase, as already described. It is 
unfortunate that no stage at telophase which could be said to represent a 
flowing-back of material to form a nucleolus has been observed ; and it 
would be impossible to form too definite an opinion without this evidence. 
Further, before too conclusive a result can be given, direct chemical work 
needs to be carried out on the constituents of both nucleolus and chromosomes. 

The threads thus formed at prophase are frequently twisted about one 
another as were the finer ones from which they were made. They are very 
long, often several times the diameter of the nucleus, and wound closely 
around inside the membrane. A count of the free ends shows that the threads 
are approximately equal in number to the number of chromosomes (24) 
seen at metaphase. As these thick threads are first formed by the coalescing 
of the chromomeres they show a variation in thickness throughout their 
length, the broader portions doubtless corresponding to the positions of the 
original chromomeres ; but gradually the differences disappear as the threads 
contract still further, and late prophase shows twenty-four bodies, each 
consisting of two rather thick chromonemata containing the partly stained 
matrix between them. 

5. Meiaphase . — ^As late prophase merges into metaphase the nuclear 
membrane disappears and the double threads which are twisted about one 
another gradually become thicker and thicker (pi. II, fig. 25). Their staining 
capacity increases and they preserve a constant thickness ; by still further 
contraction they now assume the typical form of metaphase chromosomes, 
becoming arranged on the equatorial plate, the spindle fibres becoming 
differentiated around them. 

There are twenty-four chromosomes, twelve of which can be seen to 
differ from one another in size, and in shape due to the position of the attach- 
ment constriction, the other twelve corresponding to these (text-fig. 2). 
In all, then, twelve pairs of chromosomes are recognizable, and in a polar 
view of the metaphase plate these can be seen to be arranged ha a definite 
fashion (text-fig. 1). 

Each chromosome is quite clearly double at this early metaphase stage, 
the two halves which represent the daughter chromosomes being tightly 
twisted about one another (pi. II, figs. 26 and 27). Gradually they become 
less tightly coiled, and at about this time the first evidence that each dmghter 
chromosome is itself double, becomes visible (pi. II, figs. 27, 28, and 30). 
It is very difficult to decide at exactly what stage in the division splitting 
occurs, -but no evidence is found of a quadripartite structure before very 
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late prophase or metaphase. It is therefore assumed that at this stage 
each of the two threads becomes duplicated, so that, for a short time, each 
body in the nucleus shows four strands, obviously occurring in two pairs — 
the pairs being spirally twisted about one another, but the two constituent 
threads of each pair lying side by side without twisting. 

The division of the chromonemata for separation at the succeeding 
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anaphase has thus occurred before the two new chromosomes have parted 
in the previous anaphase. It is important to note that this division is of 
the chromonemata, and not of the chromosome ; the achromatic part of 
the latter does not divide until the anaphase at which the two parts wiU 
separate. 

Gradually now the sister chromosomes are pulled apart, probably by the 
tension of the spindle fibres. Usually farther loosening of the twists occurs 
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before the chromosomes separate. Sometimes they part first in the middle 
whilst the ends are still in contact, while, at others, one end is divided 
before the rest of the chromosome; this depends upon the point of 
attachment of the spindle fibre. 

The chromosome structure described at the beginning for anaphase is 
thus, once again, obtained, the doubleness having been provided by the 
division of each of the chromonemata probably at late prophase. 

IV. Discussion. 

An investigation of this kind naturally involves several fundamental 
questions of eytologieal importance, and in view of the large amount of 
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contemporary literature on these subjects, and the extensive bibliographies 
which have recently been published, it is not proposed to dwell at length 
here on the various theories of chromosome structure, the position and 
method of splitting of chromosomes, etc., but rather to mention briefly the 
more recent advances along each of these lines where they appear to bear 
directly upon the observations detailed above ; and to make some attempt 
at fitting in these observations to one or other theory. 

Theories of chromosome structure are naturaUy closely related with 
theories and observations regarding the method and position of their split- 
ting, so it might be advantageous to consider the former and, having formed 
some conclusions from these observations on Gdlanfhus nivaliSf to pass on 
to the latter. 

There are three main theories of chromosome structure, which will only 
be very briefly described. Firstly, the alveolation theory, upheld by 
Gregoire (1906), Lawson (1912), Overton (1922), and Lee (1920, 1924). 
These investigators believe that the chromatic substance exists as a single 
continuous filament only at prophase. At other stages, although it may 
have the appearance of continuous, rather contorted threads, this is only 
due to the random arrangement of alveoles which happen to give this 
appearance. Secondly, the idea originated by Pfitzner (1882), and now the 
chromomere theory supported, for example, by Sands (1923, 1926) and 
Belling (1928), that imbedded in the achromatic matrix are chromatic 
granules or chromomeres in definite linear succession, probably each con- 
sisting of many more minute granules. Thirdly, the chromonema or spiral 
theory, suggested by the work of Baranetzky (1880) and Janssens (1901), 
and now held by many authors, among whom are Bonnevie (1908, 1911), 
Yejdovsky (1926/27), Sharp (1929), Kaufmann (1926), and Telezynsky 
(1980/1931). Essentially this involves the idea that the chromatic substance 
exists in the chromosome as a continuous, often spirally twisted, thread 
imbedded m an achromatic (or sometimes a less chromatic) matrix ; the 
latter is not necessarily continuous from one generation to the next, but 
the filaments persist throughout the mitotic cycle. , 

It has been impossible — ^tn describing my observations — ^not to use terms 
involving the acceptance of one or other of these theories ; and it seems 
from the series of events observed in G. nivalis that the third of the possi- 
bilities mentioned above is the most easily acceptable, but some modifications 
are necessary. 

Thus, I find a pair of chromonemata from the very beginning of chromo- 
some differentiation. This is compatible with the observations of Dehorne 
(1911), Brunelli (1911), Kau f mann (1926), Vejdovsky (1926/27), Telezynsky 
(1980/31), and the later work of Sharp (1929). I do not, however, exclude 
the possibility of the chromomere hypothesis. By all reasoning on genetical 
lines it is obvious that the constituent parts of the chromosome must have 
some defimte linear arrangement which will persist from generation to 
generation, and in view of the observed granular threads of prophase, and 
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occasionally also at later stages, I believe that, althoxxgh often obscured by 
the proximity of the chromomeres, the chromonemata are linear aggregations 
of such granules, the latter being obvious only at certain times. 

The chromatic portion of the chromosome is believed, then, to exist as 
a pair of spirally twisted chromonemata between which is an achromatic 
matrix. In my figures I have shown that this matrix is not so much a 
mould which limits the chromosome and determines its shape, but rather a 
somewhat fluid substance held between the turns of the spiral chromonemata. 

Kaufmann (1926^, p. 858) writes : “ The chromatic material exists as 
a pair of chromonemata imbedded in an achromatic matrix which limits the 
chromosome and forms the material of the constriction zones.” I frequently 
find, however, that the matrix does not appear at the constriction zones. 

Sharp and others figure the matrix as providing the material of these 
zones, the chromosomes thus preserving a constant thiclmess. This is, 
however, a point of minor importance compared with the main point at issue 
— ^the confirmation of the chronmnema hypothesis for yet another plant. 

Concerning the fate of the matrix at each telophase I have little to add. 
It is probable that the more chromatic part may be absorbed into the 
nucleolus, to be released again at prophase, whilst the achromatic portion 
mingles with the karyolymph of the resting nucleus. I am certainly inclined 
to agree with de Litardiere (1921), Martens (1922), Van Camp (1924), and 
Cleland (1924), that there fe some correlation between the appearance of 
chromaticity in the matrix and the disappearance of the nucleolus and vice 
versa. 

If this is true, the hypothesis of chromosome individuality need not be 
upset, since it is carried on by the chromonemata as suggested by Veidovsky 
(1926/27). 

The position in the mitotic cycle at which the split for the anaphase 
separation occurs has been placed at almost every stage by one or another 
writer, the general tendency having been to show the split at successively 
earlier stages as cytological technique has been improved, allowing of more 
accurate observations. 

This matter is complicated by the fact that, although one can state at 
which stage the split is first olserved^ it is not possible to decide whether it 
has just occurred, or whether it has just become visible. In G. nivalis 
splitting is first visible in early metaphase, although it very probably actually 
occurs m late prophase, i.e. the prophase next but one before the anaphase 
m which the halves will separate to different poles. The chromatic part of 
the chromosome is thus divided more than a whole mitotic cycle before the 
parts will separate. This is in common with the observations of Kaufmann 
(1926), Sharp (1929), and Telezynsky (1980/1931). The chromosomes 
therefore possess a dual structure (by virtue of their two chromonemata) 
throughout their life cycle, and a quadruple one for a short time at 
metaphase. 

The method of spKtting is not easily determined ; at the time of division 



354 Transactions of the Sodety. 

the chromonemata are fairly straight and it would seem that a gradual 
repartition of their substance takes place, leaving a free central area, the 
two new chromonemata moving apart and gradually twisting about one 
another. 

Eraser (1914) has considered the bearing of the early splitting of the 
chromosomes on meiosis in Vida faha^ and concludes that the longitudinal 
fission begun in the last premeiotic telophase is completed at the homotypic 
metaphase. In this plant the heterotypic chromosomes had lost ah indica- 
tion of the doubleness which was manifested at the premeiotic telophase, 
and Digby (1919) has done similar work on Osmunda. Eecent work by 
Darlington (1931) postulates the essential difference between meiosis and 
mitosis as depending upon the singleness of early prophase threads m'the 
former compared with the doubleness in the latter, and he believes the 
singleness to be due to a “ precocious onset of prophase ” (p. 10). Assuming, 
however, that the last premeiotic mitosis is like those preceding it, the 
threads will aheady be double at leptotene, since the chromonemata split 
in the last mitotic prophase. 

It will be interesting in studying the meiotic divisions of G, nimlis to 
note whether there is any difference between the last mitosis before the 
heterotypic division and those occurring in the root-tips. I am not aware 
that any such difference has yet been observed in any plant, but for 
Darlington’s hypothesis to be possible some such difference wiU certainly be 
necessary. 


V. SXJMMABY. 

1. The diploid chromosome number for GalanOius nivalis is 24, as found 
by Heitz. 

2. The chromosomes show a double structure throughout their life- 
history and for a short while, at metaphase, they can be observed to be 
quadripartite. 

3. There are two constituents of the chromosomes : the more chromatic, 
consisting of two chromonemata, and the less chromatic forming a matrix, 
the chromaticity of which is markedly increased from prophase to anaphase, 
but is completely lost during telophase. It is probable that the entrance 
of material from the nucleolus has something to do with this change in 
chromaticity. 

4. The chromonema hypothesis of chromosome structure seems to fit 
the observations ; there are also marked indications that chromomeres 
exist at certain stages, and a possibility of correlating the two hypotheses 
is suggested. No indication of doubleness arising by vacuolation can be 
found. 

This work has been carried out in the Oytological Laboratories of the 
Department of Botany, University of London, King’s College, under the 
supervision of Prof. E. Euggles Gates, .E.E.S., to whom my sincere thanks 
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are due for his valuable suggestions throughout, and for helpful criticism in 
the preparation of this paper. I ■would also thank Mr. D. G. Catcheside, 
M.Sc., "who suggested Galanthvs as a suitable medium for this investigation. 

( PuUication of the plates illustrating this paper has been aided by a grant from the 
University of London Publication Fund.) 
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EXPLANATION OF PLATES. 

Drawings were made with the aid of a camera lucida at table level. All figures were 
drawn rmder a 2 mm. immersion Zeiss apochromatic lens (N. A. 1*40) with Zeiss compen- 
sating ocular 15 or 20, giving magnifications of 2000 and 2670 respectively. Figs. 1, 6, 
7, 1 1, and 29 were drawn at the lower magnification, all the rest at 2670 x . 


Plate I. 

Fig. 1. — ^Anaphase, showing variation in length of the chromosomes, and doubleness in a 
large number of cases. 

Fig. 2. — ^iSaaphase, the chromonemata beginning to twist about one another. Chromo- 
meres present. 

Fig. 3. — Late anaphase, further twisting of chromonemata. Cell plate being laid down. 
Fig. 4. — ^Polar clump, matrix has become more chroinatic, individual chromosomes only 
recognized ■with dijBficulty. 

Fig. 5. — Telophase, matrix has begun to disappear, small nucleolus visible. Cell wall 
quite distinct. 

Fig. 6. — Matrix completely disappeared, chromosomes represented by a pair of spirally 
twisted chromonemata. 

Fig. 7. — ^Anastomoses between chromosomes, spindle fibres have almost disappeared. 

Fig. 8. — ^Anastomoses stUl more common. 

Fig. 9. — ^Large, alveolar nucleolus present. 

Fig. 10, — ^Late telophase, the individual chromosomes are barely distinguishable. 

Figs. 11 and 12. — ^Resting nuclei, still showing doubleness of threads. 

Figs. 13 and 14. — ^Nucleoli in process of buddmg. 

Fig, 15.—-Shows difference in size of three nucleoli in a resting nucleus. 

Plate n. 

Fig. 16. — ^Resting nucleus with continuous reticulum. 

Fig. 17, — Resting nucleus with two nucleoli. 

Fig, 18, — ^Resting nucleus with large granules between the meshes of the reticulum. 

Fig. 19. — ^Early prophase — doubleness of many of the threads is obvious. 

Fig. 20. — ^Early prophase, irregular nucleolus. 

Fig. 21. — ^Prophase — ^with ehromomeres — ^irregular nucleolus. 

Fig. 22. — ^More condensed threads, most of granular appearance lost. 

Figs. 23 and 24. — ^Later prophase, threads contracted. 

Fig. 25. — ^Very late prophase, threads shorter, and almost as stout as chromosomes at 
metaphase — ^polar caps just visible. 

Fig. 26.— Metaphase — the split, and in some cases, the attachment constriction of the 
chromosomes is visible. 

Figs. 27 and 28. — Quadruple structure visible at late metaphase. 

Fig. 29. — General view of metaphase showing spindle fibres. 

Fig. 30. — Quadruple metaphase structure obvious in some chromosomes. 
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XVII.— SOME EADIOLAEIA. EEOM THE TEIOHINOPOLY 
CEETACEOUS *— S. INDIA. 

By L. Eama Eao, M.A., P.G.S. 

(Read May 18<A, 1932.) 

One Plate. 

In a paper on the phosphatic nodules from the Utatur stage of the Triehino- 
poly cretaceous published some time back,t attention was drawn by the 
present writer to the occurrence of a large number of formainiferal remains 
noticed in several of the sections. In the course of a more detailed examina- 
tion of a number of micro-sections of the same material recently, a large 
number of radiolarian remains have been recognized and the present paper 
is intended to give a brief preliminary account of these. Though our 
knowledge of cretaceous radiolaria from other parts of the world is fairly 
extensive, yet so little is known regarding this group from the South Indian 
cretaceous that no apology is needed in submitting even a brief account of 
these forms such as is contained in the present paper. It must be mentioned 
at the outset, however, that in many of these sections now under study these 
minute fossil structures are so poorly preserved and are so fragmentary in 
character that it is hardly possible to say anything more definite about them 
than that they are referable to the group Eadiolaria. But now and then we 
come across sections where these radiolarian remains are fairly complete 
and show enough of their structure and characters to help us in a more definite 
identification ; and the present paper deals with some of the more interesting 
of these well-preserved and recognizable forms. 


Description op Forms. 

Order: SPUMBLLAEIA. 

Ce7iosph(Rra - — ^As is well known, the genus Cenosphcera, with a single 
lattice sphere and a simple shell cavity, is the simplest form of all the 
Sphaeroidea. This form is commonly noticed in many of our sections, in 
several of which the regular spherical outline and the internal mesh structure 

* Wliat is known as the Trichinopoly cretaceous of South India can be divided into- 
four stages. Starting from the oldest these are (i) the Utatur, (ii) the Trichinopoly, 
(iii) the Ariyalux, and (iv) the Niniyur, ranging in age from the Cenomanian to the 
Danian. 

t “ Quart. Jour. Geo. Min. Met. Soc. of India,” Vol. 3, No. 2, May, 1931. 
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are very clear. In some sections, however, only the outer rim of the lattice 
sphere is seen, the central portion being more or less removed. In other 
cases only fragments of the central meshed portion are seen without the 
complete outline. The regular spherical outline and the complete absence 
of spines enable us to recognize this form easily. In size there is a good deal 
of variation, the diameter ranging from 0-078 mm. to 0-208 mm. 

Siaurosphcera (or Spongostaurus ?). — Several forms referable to one or 
the other of these genera are seen in the sections, it being not always possible 
to distinguish between the two. 

Section P7 (pi. I, fig. 1). Here the rounded margin of the lattice sphere 
is clearly seen, but only a portion of the internal meshed structure is visible 
along one margin. Two of the spines are distinct and their position suggests 
that there must have been two more at right angles to these. The spines 
appear to be hollow. 

Diam., 0-13 mm. Length of spine, 0-075 mm. 

Section P25 (pi. I, fig- 2). In this case the outline of the central lattice 
sphere is distinct, but the mesh structure is all gone and is replaced by a dark 
homogeneous material. Two spines are very clear and just the stump of 
a third spine is also visible on close exa mi nation. Altogether there is no 
doubt that the entire form must have possessed four spines. These spines 
appear to be solid and are continuous to the centre where they cross at right 
angles. This character suggests that the form is probably Spongostawus. 

Diam., 0-18 mm. Length of spine, 0-104 mm. 

In the same section we get another, form where we see the circular outline 
of the lattice sphere, with the mesh structure just seen along portions of the 
margin. Three of the spines are clear and there is reason to believe that 
there must have been a fourth. When this is restored, it will be seen that 
the spines are not quite at right angles. 

Diam., 0-078 mm. Length of spine, 0-042 mm. 

Odoniosphosra. — ^This form may be considered as belonging to the 
Astrosphseridae, characterized by the possession of a lattice sphere, the outside 
of which bears numerous radial pointed spines, regularly arranged. This 
form is recognizable only in four sections. 

Section P26 (pi. I, fig. 3). Here the actual mesh structure of the lattice 
sphere is all gone, but we ^stinctly see the rounded outline of its marginj 
which bears a large number (nearly 50) of equal sized radial spines, slender 
and pointed. 

Diam., 0-143 mm. 

Xiphostylus. — This interesting form is one of the Stylosphssrida and is 
characterized by a single lattice sphere bearing two free spines opposite to 
each other but unequal in size. In the form X. ardea figured by Zittel 
{“ PalsBontographica,” Yol. 38, Taf. X, fig. 1) he has shown one prominent 
long spine at one pole and a cluster of five smaller spines at the opposite 
pole. 

Section 56 (pi. I, fig, 4). Here we get a form with a simple spherical 
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lattice sphere showing only one prominent and elongated spine, while at 
the opposite pole nothing is clearly seen, though it is quite possible that there 
was another smaller spine here as required by the genus Xiphostylus or a 
cluster of small spines as mentioned in the case of X. ardea. Since, however, 
there does not seem to be any type of SphsBroidea with only one spine, I 
have presumed that there must have been at least a single small spine at 
the pole opposite to the one where we see the big spine and have therefore 
considered the form as identical with Xiphostylus. 

Diam., 0*117 mm. Length of spine (portion seen), 0*156 mm. 

Bhopalastrum. — This genus has been defined as including those Poro- 
discida which possess three simple undivided chambered arms without a 
patagium, and is distinguished from other similar members of the group by 
the different size of the three angles and often also in the divergent form and 
size of the three arms, one odd arm being opposite to the odd angle between 
the two paired arms. 

Section P57 (pi. I, fig. 5). Here we get a form generally conforming to 
the above description. Two of the three arms are clearly seen— one more 
fully than the other — and the mesh structure in each is very clear. The 
third arm is not seen, but there is no doubt that it existed. If we restore 
the full form by imagining the third arm in its proper place it looks as though 
the two arms now seen are the paired, and the missing one would be 
the median unpaired one. 

Carposphcera (?). — In the Challenger Expedition Eeport on the Eadio- 
laria, Haeckel defines this interesting genus as follows : “ This genus com- 
prises a large number of double- shelled Sphseroidea, characterized by the 
absence of radial spines. The shell is composed of two concentric lattice 
spheres, the inner of which (the medullary shell) is situated within the central 
capsule and the other (the cortical) outside it. Both shells are connected 
by radial beams which pierce the wall of the central capsule.” 

Section P35 (pi. I, fig. 6). In this section we get a form which appears 
to generally conform to this description. The meshed structure in the 
medullary shell, however, is not clearly seen. In their Monograph on the 
Eadiolarians, Dunker and Zittel have described and figured (“ Palseonto- 
graphica,” Vol. 81, III, FVII, Taf. Ill, fig. 9) a species of Carposphcera — 
C. distinguenda — ^with which the form in our section also agrees fairly closely, 
except that whereas in the former there are ten lattice pores mentioned around 
the inner shell, the number in our section is twelve. The genus Liosphoera 
is closely allied to Carposphcera, the difference being that whereas in the 
latter the distance between the shells is at least as large as (commonly much 
larger than) the radius of the inner shell, in the former case this distance is 
much smaller. From this point of view our section inclines to be nearer 
lAosphcera. 

Liam, of outer shell, 0*078 mm. Liam, of inner shell, 0*028 mm. 
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Order: NASSELAEIA. 

Liffiocampe (pi. I, fig. 7). — This genus includes those Cyrtoidea in which 
the lattice shell is composed of numerous (4-8 or more) annular joints and 
bears no radial apophyses. Practically all the forms in our sections referable 
to the Nasselaria appear to belong to this genus, though in one or two cases 
some similarity to another genus — Dictyomitra — ^is indicated. Several very 
good sections of Lithocampe are recognizable and the characters noticed may 
be summarized as follows : 



No. of Segments Noticed, 

Length. 

Breadth. 

P19o 

11 

0-43 

0-143 

P195 


0*39 

0-143 

P44 .. 


0-195 

0-078 

P47 .. 


0-195 

0-091 

P41 .. 


0-156 

0-052 


Doubtful Form. 

P25 (pi. I, fig. 8). Here we have a very good section where the mesh 
structure, though only partly preserved, is very clear, and even the details 
of the wall of the meshes can be made out. Arising from the outer margin 
of the lattice sphere may be seen five distinct spines, which appear to be of 
equal length and arranged in accordance with a radial symmetry. 

Diam., 0-208 mm. Length of spine, 0-148 mm. 

P56. In this section we get a form similar to the above. Though the 
mesh structure is not seen the outline is very clear and is seen to be almost 
pentagonal, with a spine radiating from each of the angular points. Only 
three of these spines are distinctly seen, but there is enough indication, though 
faint, of the presence of two other spines and the position of these could 
certainly be recognized. 

Both these forms agree in possessing five spines, a character which it has 
not been possible to reconcile with any type I have been able to compare. 

In conclusion, I wish to offer my thanks to the Director, Geological Survey 
of India, for permitting me to make use of the extensive library in the office 
of the Geological Survey at Calcutta in connection with this work. 
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DESCRIPTION OF PLATE. 

Fig. 1. — Staurosphcera (or Spongoatauris ?), 

Fig. 2.— 

Fig. 3. — Odontoaphcera, 

Fig. 4. — Xiphoatylua, 

Fig. 5. — Rhopalaatrum, 

Fig. 6. — Garpoaphmra ? 

Fig. 7. — Lithocampa. 

Fig. 8. — Genus (?). 

AU the ghoto-microgiaphs are about xl25, except fig. 6, which is about X2S0. 
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591. Sl.XYni.— THE LIEE-HISTOEY OF THE NUCLEUS AND NUCLEOLUS 
AND THE EFFECTS OF jS RADIATION UPON THEM. 

By J. C. Motteam, from the Mt. Vernon Hospital, Northwood, and the 
Radium Institute, London. 

(Read November IQthy 1932.) 

Seven Text-Figuees. 

It has been long knoTO (1904 and 1922) that the exposure of cells to radia- 
tion inhibits mitosis. How this is brought about is, however, unknown. 
Changes in the resting nucleus have been described, but without correlation 
to the inhibition of mitosis. For instance, Cheatle and Ludford (1930) 
describe a relative increase of oxychromatin and a decrease of basichromatin 
in the nucleus following radiation. Love (1931) found a discontinuity in 
the radio-sensitivity of non-dividing cells 180 minutes back from prophase, 
indicating some abnormality of the cell after radiation, as it evolutes 
or grows in the inter-mitotic period. 

The work of Strangeways and his colleagues (1926-32) has shown that 
when tissue cultures are irradiated some cells are prevented from dividing 
and that the greater proportion of the cells affected are about 80 minutes 
back from mitosis. These results suggest that non-dividing cells are not 
equally affected by radiation, and that in their growth from one mitosis to 
the next, radiation may hold up their evolution at one or more stages. 

A detailed study of the life-history of the non-dividing nucleus under 
radiation has therefore been made to see what nuclear changes occur, 
whether they can be correlated with the inhibition of mitosis, and whether 
they give information as regards the normal life-history of the nucleus. 


Experimental Findings. 

The root-tips of beans were chosen, since their behaviour under radiation 
was known from former investigations, and their nuclei are very large and 
contain a well-developed nucleolus. A radium applicator of 60 mgrms., 
area 4 sq. cm., screen 0-12 silver was used. An exposure of 4 minutes 
suflSces to inhibit growth temporarily, whereas 10 minutes, here used, per- 
manently stops growth in from 8 to 5 days. Many fixatives and staining 
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methods were employed, but unless otherwise stated, Zenker with iodine 
gentian violet, or Feulgen’s stain, was used. 

On examining the nuclei from normal specimens they are seen to vary 
widely in structure. Examples are shown in fig. 1. 

Young nuclei (a in fig. 1) are easily recognized by their small size, by 
occurring in small cells, and by the occurrence of these cells in pairs. The 
nucleolus is large and oval, the chromatin network coarsely granular and 
close meshed. In the next stage (b in fig. 1) the nucleus is likewise 
small and the cells tend to occur in pairs, resulting from cell division. 
It differs from the first stage in having an excentric vacuole around the 
nucleolus. The vacuole is perfectly clear and structureless and has the 
appearance of a clear fluid derived either from the nucleolus or the rest of 



, /■ 

Fig. 1. — ^Nuclei from a longitudinal section of a 
normal root fixed in Zenker and stained with 
iodine gentian violet. The scale in all the 
figures is the same as that here used. 



Fig. 2. — ^Nuclei from a longi- 
tudinal section of a normal 
root fixed in formol-Muller 
and stained with gentian 
violet. The scale is as in 
fig. 1. Note the smaller 
size of the nuclei, the closer 
arrangement of the chromatin 
network in all stages, and 
that the nucleolus does not 
take the dye, and is not sur- 
rounded by a vacuole. 


the nucleus. If a root be fixed in formol-Muller, it is found that the nuclei 
are much smaller (see fig. 2) and also that the vacuole does not form ; the 
nucleolus remains the same size. It appears, therefore, that fixation with 
Zenker causes swelling of the nucleus but not of the nucleolus, thus a dis- 
ruption occurs between the two. Formol-MuUer preserves the natural 
appearances of the nucleus better than any fixative tried, but is by no 
means therefore a good fixative for the study of structure which is often 
only^ brought out by distortion, alteration in refractive index, and staining 
qualities. What may be described as the third stage (c in fig. 1) is a nucleus 
much enlarged and containing a large perinucleolar vacuole ; this type of 
nucleus^ is especially common in those parts of the root-tip where cell 
multiplication has ceased. 
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Turning now to the other end of the life-history of the resting nucleus, 
namely, at just before prophase, the appearance {g in fig. 1) which may be 
termed the spireme stage is seen. The chromatin is concentrated into bands 
forming the spireme, which at a number of points is attached to an irregular 
mass, not deeply stained, of chromatic material representing the nucleolus. 
Tracing back the life-history, a pre-spireme stage is found (/ in fig. 1) where 
the chromatin network is very coarsely granular and shows short bands 
of chromatin ; the nucleolus is a large irregular-shaped body not staining 
very deeply. Passing farther backwards through e in fig. 1, one comes 
to “ the wheel ” nucleus, to give it a useful descriptive term {d in fig. 1). 
Here the chromatin network, which has gradually been getting less 
coarse, is finely granular and tends to be arranged around the nucleolus 
like the spokes of a wheel, the nucleolus forming the hub. The nucleolus 



Fiq. 3. — ^Adjacent nuclei from a 
radiated root, the upper three in 
"the wheel stage, the lower ihree 
vacuolated. 


Fio. 4. — Nuclei from a normal root fixed 
in Zenker and stained by Feulgen’s 
method. 


is large and irregular in outline as if drawn out into points by the wheel 
spokes. 

Thus the nucleus has been traced forwards to the large nucleus with a 
large perinucleolar vacuole, and backwards to “ the wheel ” nucleus ; but 
how ** the wheel ” nucleus is* evolved from the vacuole nucleus is not 
evident. 

Diverting now to roots which have received JS radiation, it was found 
that cell division had almost ceased 3 days after exposure, and in these 
specunens the nuclei were almost aU either in the vacuole stage or “the 
wheel ” stage. In these two stages, it appears that the evolution of the 
resting nucleus is held up as a result of the radiation. In the case of cessation 
in the vacuole stage, it has been mentioned that this commonly occurs where 
cell multiplication is in abeyance ; here, therefore, radiation may be only 
promoting a normal process. In the case of “ the wheel ’’ stage this does not 
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appear to be the case ; its common occttrrence after radiation suggests that 
an abnormahty is occurring, and especially because the nucleoli are not 
irregular in shape as they are in normal specimens, but large and rounded. 
Compare the upper three nuclei in fig. 8 with dl in fig. 1. If a further 
analysis of these nuclei be made by staining with Feulgen’s method, another 
difference between the radiated and normal is brought out. The normal 
appearances are shown in fig. 4. The spireme stage is shown (d in fig. 4). 
It is seen that the unstained nucleolus is small and embedded in a mass of 
stained chromatic material to which the spireme is attached at several 
points- (It is now generally agreed that the spireme is not a single filament.) 
The irregular mass representing the nucleolus (see g in fig. 1) appears, there- 
fore, to be feebly staining chromatic material in which the nucleolus is 
embedded and concealed. The pre-spireme stage {c in fig. 4) likewise shows 
the nucleolus retaining its oval shape, though small and surrounded by 
granules of chromatin, so that the irregular shape of the nucleolus seen in 
e and / in fig. 1 does not represent the nucleolus but the nucleolus with 
surrounding chromatin granules, which latter give it its irregular outline. 



Lastly, in ‘‘ the wheel nucleus stained by Feulgen’s method (a and h in fig. 4), 
there is seen a ring of chromatin granules closely adherent to the nucleolus, 
again giving it the irregular shape seen in d in fig. 1. Examining now the 
wheel ” nucleus stained with Feulgen in radiated specimens (fig. 5), it is at 
once evident why the nucleolus retains its round or oval outline, namely, 
because there are no chromatin granules adherent to it. The fact that in 
spireme and pre-spireme nuclei the nucleolus is embedded in a mass of 
chromatin material to which the spireme is attached, can be demonstrated 
by the following method. 

Transverse sections 2/^ thick are cut, stained with gentian violet, and 
decolorized with spirit until only the nucleoli remain stained; they are 
then mounted without counter-staining or stained with watery neutral red. 
Thus treated, the nucleolus is stained violet and the chromatin either 
unstained or stained red. It can then be seen (fig. 6) that the nucleolus is 
embedded in a mass of chromatin to which the spireme is attached. The 
life-history of the nucleus has now been traced up to the vacuole stage and 
from the wheel ” stage until just before prophase. 
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The question remains, how are these stages connected ? If one examines 
many nuclei stained by Feulgen’s method, appearances shown in fig. 7 d, 
e, /, are occasionally found. Here is seen crossing the vacuole one or more 
very fine strands attached internally to the surface of the nucleolus, 
and externally to the chromatin network, almost always to a chromatin 
granule on the network. These strands appear to be of the same 
material as the nucleolus, i.e. unstained by Feulgen but stained by 
gentian violet. The appearances seen with the latter staining are shown 
in fig. 7 a, h, c. 

If now one refers back to fig. 1 d, it is evident that “ the wheel nucleus 
only differs from the nuclei shown in fig. 7 in having many strands across 



Fig. 6. — Nuclei cut across, a, 6, c show 
nucleoli embedded in perinucleolar un- 
stained chromatin ; in d the perinucleolar 
material is slightly stained neutral red ; 
in c and/ similar nuclei are stained with 
gentian violet without high differentia- 
tion ; here the perinucleolar material 
conceals the true nucleolus. 



Fig. 7. — ^Nuclei from normal roots fixed in 
Zenker, the upper three stciined with gentian 
violet, the lower with Feulgen’s ; they show 
strands connecting the nucleolus with the 
chromatin network across the vacuole. 


the vacuole ; indeed, the vacuole around the nucleolus is still present, and 
so also in fig. 1 e, fig. 1 /, and in fig. 4 a and h : in these cases it is only 
masked by the crossing of many strands. 

This completes the description of my observations, and in order to give 
a clear picture of the results the following tentative interpretation is put 
upon them, more for purposes of description than as an insistence upon their 
validity. 

The young nucleus immediately after cell division has no vacuole around 
the nucleolus, but in older nuclei, under Zenker and most other fixatives, a 
vacuole forms around the nucleolus, showing that it has then no attachment 
to the chromatin network. As the nucleus grows larger, the perinucleolar 
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vacuole increases in size, the nucleolus still therefore remains free. Next, 
strands are found crossing the vacuole, sometimes only one or two, but 
usually more numerous, as seen in “ the wheel nucleus. These strands 
generally pass out to chromatin granules. Thus there is evidence that the 
nucleolus, which was at first unattached to the chromatin network, becomes 
later connected to it. (Like the vacuole stage, the wheel ’’ nucleus formed 
by filaments crossing the vacuole is, of course, an artifact,) 

The next stage is the accumulation of a ring of chromatin granules 
around the nucleolus (how this comes about is uncertain ; they may be 
existing granules of the chromatin network drawn to the nucleolus, or, 
perhaps, fresh granules formed by the nucleolus). These granules conceal 
the true nucleolus under many conditions of staining and give it an 
irregular outline. As the resting nucleus develops and passes into the 
pre-spireme and spireme stage, the accumulation of perinucleolar chromatin 
increases whilst the nucleolus decreases m size (as if the nucleolus was 
forming the chromatin). It is to this perinucleolar chromatin that the 
spireme is attached. The nucleolus finally disappears when the nuclear 
membrane breaks down. 

Beta radiation under conditions sufficient to inhibit cell division does 
not appear to produce qualitative changes ; it does, however, hold up the 
evolution of the resting nucleus at two stages : firstly, at the vacuole stage 
(this appears to be the stage where normally the evolution of the resting 
nucleus pauses in situations where cell division has ceased) ; and, secondly, 
after attachment of the nucleolus to the chromatin network, that is, at “ the 
wheel ” stage, as if the subsequent accumulation of chromatin around the 
nucleolus suffered inhibition. 


Discussion. 

It is now generally agreed that the spireme becomes attached to the 
nucleolus ; this was first described by Wager (1904) in the root-tip of 
beans, the material here used. The suggestion here made is that this 
connection between nucleolus and chromatin network occurs at a much 
earlier stage in the life-history of the resting nucleus, namely, at the 
wheel ’’ stage. 

The question as to whether the nucleolus supplies chromatin or other 
material for the spireme and chromosomes is very controversial ; see Pikry 
(1930). If it does, then the beginning of this manufacture may require to 
be put back to “ the wheel ” stage. Several observers, for instance Zirkle 
(1931), have postulated two substances or parts of the nucleolus — a chromatin 
part which goes to the chromosomes, and a non-chromatio part which 
fragments during mitosis and is reformed at telophase. 

The perinucleolar material described in this paper would correspond to 
the former, the “ true nucleolus ” to the latter. 
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Selim (1930) has described these two parts forming separate nucleoli in 
the pollen mother-cells of rice. 

It is evident that the life-history of the nucleolus is a controversial 
subject ; if, however, it is related to chromatin^ to the spireme, and to 
chromosomes, it is not unreasonable to suggest the possibility that this 
relation may occur earlier than has hitherto been thought. 

As regards the radiological aspects, the results suggest that the evolution 
of the resting nucleus is held up at two places — at the vacuole and at 
“ the wheel ” stages. The latter stage is not far removed from mitosis and 
may correspond with the 180 minutes back from mitosis (Love) or the 
80 minutes back (Spear) periods where experimental evidence indicates that 
radiation effects a change in the evolution of the non-dividing cell. In 
keeping with this is the fact that cells not far removed from mitosis in the 
spireme and pre-spireme stages are not found in radiated specimens. They 
are inhibited just as in mitosis. Now the number of resting nuclei in 
normal roots, between the wheel ” stage and early prophase, is a small per- 
centage of aU the resting nuclei, indicating that “ the wheel stage in point 
of time may not be very far removed from prophase. 

Those who follow the interpretations of Crowther (1926) to account for 
the sigmoid mortality curves of Colpidium colpoda exposed to X-rays, may 
be willing to look upon the nucleolus as the particle in the cell which he 
postulates is especially sensitive. He imagines a particle having a diameter 
of 3-5 X 10""^ cm. The nucleolus of the bean is much larger than this, 
about 6ft, but on the other hand, the bean root is very much more sensitive 
than is colpoda. 

The importance of the nucleolus could perhaps be ascertained by com- 
paring the sensitivity of cells having nuclei of widely different sizes. 


Conclusions. 

The life-history of the resting nucleus and nucleolus has been traced. 
It is concluded that the nucleolus becomes attached to the chromatin net- 
work much before the formation of the spireme, that this attachment occurs 
at “ the wheel ” stage, and that before this it is unattached. 

An increasing accumulation of chromatin occurs around the nucleolus from 
the wheel stage ” onwards, and it is to this the spireme is attached, not to 
the true nucleolus. As the perinucleolar chromatin increases in amount, 
so the nucleolus decreases in size. 

There is evidence that the nucleolus consists of two parts, chromatic and 
non-chromatic. 

With regard to the effects of radiation, it is concluded that the evolution 
of the nucleus is held up at two stages — ^the vacuole stage and “ the wheel 
stage— and that the inhibition of mitosis is brought about by the nucleus 
ceasing to grow beyond th^e stages. 
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The radium used was on loan from the Medical Research Council. 

I am indebted to Prof. Buggies Gates for kindly giving me his valuable 
advice and criticism. 
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635. 826. 8. XIX.-A EAPID TECHNIQUE EOR THE PEEMANENT MOUNTING 
OE MINUTE EEESH-WATEE OEGANISMS. 

By Peter Gray, Ph.D., A.E.C.S. (Lecturer in the Department of 
Zoology of the University of Edinburgh). 

{C(mmunicoiedby Dr, G, Tierney^ October l^th, 1932.) 

This technique has been evolved for the use of those carrying out routine 
examinations of the fauna of fresh waters. There are many cases where 
specific identification of protozoa and minute larvae is not possible at sight 
and the existing technique for the permanent preservation of these forms is 
frequently so cumbersome that the whole investigation becomes interrupted 
for the sake of a single specimen. 

The methods outlined below enable the majority of minute fresh- water 
organisms to be permanently fixed to a slide for storage in 70 per cent, 
alcohol within less than a minute of the organism being noticed ; the staining 
technique must of necessity be varied according to the subject, but with the 
aid of the special haemotoxylin-eosine technique given, double-stained balsam 
mounts will be ready for examination in from 8 to 5 minutes. 

The range of possible application of this method is very wide, the 
notable exceptions being Eotifers and stalked ciliates, the contraction 
of which cannot, of course, be overcome without prolonged narcotization, 
and which are in any case better identified during life or after treatment by 
Bousselet’s method. The other important exception is nematode worms, 
whose thick, smooth cuticle both renders them very liable to distortion and 
greatly hinders any attempt at fixation to a sMe. Permanent mounts have 
actually been prepared of AmcBba, Difflugia, and Centropyxis among 
Ehizopods, Volvox, Eughm, and Bhipidodendron among Flagellates, this 
last colonial form being as readily attached to the slide as the individual 
forms ; a wide range of free and semi-parasitic ciliates, though the very 
highly contractile forms Spiroskmum and Dileptus are only about a quarter 
extended ; the only intestinal ciliates so far tried have been Opalina and 
Nyctotherus, but the complete success of these leaves no doubt that any 
such form could be as easily handled. Several members of the gastrotrichid 
genus CJiceionotiLS have been mounted without difficulty while the turbel- 
larians Microstmum and Macrostomum have been equally susceptible to 
treatment. Only two larvae, the miracidium of Fasciola and an unidentified 
form, have been available for test and have both yielded excellent mounts. 

It is thus seen that almost anything to be found between 8 mms. long and 



Permanent Mounting of Fresh-Water Organisms, 


371 


the limit of visibility of a dissecting microscope can be prepared by the method 
about to be described. Though at first sight the materials are numerous 
and some of the formulae a trifle complicated, these preliminary difficulties 
are amply repaid, once the set has been assembled, by the results obtained. 

The following are required for the fixation, and the fluids may most 
conveniently be kept in ‘‘ pipette drop bottles ” ; ether, of course, cannot be 
so stored and is better in an ordinary stoppered drop bottle : 

70 per cent, alcohol. 

Ether. 40 per cent. Formaldehyde. Glacial acetic acid. 

“ Basal fixative solution.” 

Picric acid, 1 gram. 

Mercuric chloride, 1 gram. 

95 per cent, alcohol, 100 c.c. 

Mayer’s albumen, clean slides, several 2-inch X J-inch specimen 
tubes in stand, pipettes, writing diamond, staining trough (or jar) of 
70 per cent, alcohol, strips of filter-paper. 

This list, elementary though some of the details may sound, has been set 
out in full as I myself find it very useful to have a list from which to check 
aU items before starting on the examination of a collection. Before com- 
mencing work as many slides as are likely to be required are finally cleaned 
by being rubbed with 1 per cent, acetic acid in 95 per cent, alcohol and then 
dried with a clean duster ; a small drop of Mayer’s albumen is placed in the 
centre of each and rubbed down with an alcohol-cleaned finger into a patch 
of about 1 cm. diameter. The albumen should be somewhat thicker than 
would be the case were serial sections to be mounted and it is better to have 
too much than too little. 

The collection is examined under a dissecting microscope and those forms 
of which it is likely that a mount will be required are roughly noted. The 
necessary fixatives are then prepared (in the specimen tubes mentioned in 
the Hst) according to the following formulae : 

(1) For protozoa. 


Basal fixative solution 

. . 10 drops. 

Ether 

• • S >1 

Glacial acetic acid 

.. 2 „ 

40 per cent. Eonnaldehyde 

.. 5 „ 

For heavily cutioiilarized forms. 

Basal fixative 

. . 10 drops. 

Ether 

. . 1 drop. 

Glacial acetic acid 

. . 4 drops. 

40 per cent. Formaldehyde 

.. 5 „ 

For delicate larvce. 

Basal fixative solution 

. . 10 drops. 

Ether 

.. 2 „ 

Glacial acetic acid 

. . 1 drop. 

40 per cent. Formaldehyde 

. . 5 drops. 
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These fixatives, each of which is the result of many experiments, may be 
regarded as modifications of Yocom’s fluid, though they were, in my case, 
originally evolved from Duboscq-BrasiL They are unstable and it is, 
moreover, a source of surprise to me that they do not cause either disintegra- 
tion or distortion of even the most delicate objects. Their great advantage 
is that they cause a layer of Mayer’s albumen to become intensely sticky and 
to remain in that condition until treated with alcohol. 

Any object which it is desired to mount is now taken up in a pipette with 
the least possible quantity of water and placed on the patch of albumen, 
beyond the limits of which the water should not run. The surplus fluid 
is then drawn off, sufiScient, however, being left for the animal to swim 
naturally; some forms are surprisingly sensitive either to the glycerine- 
albumen or to the sodium sahcylate in it and should be fixed as rapidly as 
possible, even though this involves leaving the surplus water.- Ehizopods 
should also be left in plenty of water in which to expand. The animal is 
watched until it is in a fairly normal position and a large drop of fixative 
allowed to fall on it from above. Where the full amount of water brought 
over has been left, it is often advisable to suspend fixation until the animal 
has reached the edge of the drop. The quantity of water remaining has no 
effect whatever upon the ultimate attachment of the object and need only 
be reduced to avoid displacement of the objects by diffusion currents. 

Immediately the fixative has reached the water, diffusion currents of 
almost explosive iutensity result and considerable care must be taken to keep 
the rapidly moving object within the field of the dissecting micfoscope. If 
the object leaves the area of albumen it must be guided back with a fine glass 
needle whose poiut will collect a capillary droplet of the fluid. When 
the animal is in the desired position, all surplus fluid, which will by now have 
collected into drops moviug slowly over the surface of the slide, is removed 
with a filter-paper. The object is now closely watched under the dissecting 
microscope until the droplet oj fluid which will have collected round it has so Jar 
evaporated as clearly to show the outlines of the object When evaporation 
has proceeded far enough, the slide is gently flooded with 70 per cent, alcohol ; 
the correct point at which to do this is easily recognizable with practice but 
is difficult to describe in words other than the above. If evaporation be 
allowed to proceed too far the animal, especially if it be spherical, is liable 
to become distorted ; if it be arrested too soon the animal is liable to become 
detached. While the 70 per cent, alcohol is taking effect a small circle is 
cut round the object with a writiug diamond, as once lost from the field 
of the dissecting microscope small protozoa are almost impossible to dis- 
tinguish from specks of dust acquired in the fixing process. It is also useful 
to write either a reference number or make a cross on the comer of the slide 
in order subsequently to distinguish the side of the slide upon which the 
object is fixed. A few seconds after the 70 per cent, alcohol has first been 
applied to the slide, this latter may be transferred to a trough of alcohol 
to await further treatment, or stained immediately. 
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Though this process is somewhat lengthy to describe it is very rapid 
in operation and has several advantages over the usual cover-slip or film 
method. In the first place, one is quite certain of getting an individual 
object firnaly fixed to a given portion of a slide and in a position, moreover, 
where it can be immediately found again. Further, the object is never 
at any time allowed to dry and become distorted, nor yet has one to wait 
for a long time— as in the usual rhizopod technique — ^for a film of water to 
evaporate. 

Staining may be carried out by any method. Where time is of primary 
importance, I would recommend the following, above all for protozoa and 
larvae. 

As soon as the yellowish colour has been removed (a few seconds) a drop 
of Ehrlich’s hsematoxylinis placed on the object and left until the nucleus or 
nuclei are clearly shown. Eepresentative times are 30 seconds for Pararmoium 
and 3 minutes for a miracidium larva. The excess stain is then run off the 
slide with 95 per cent, alcohol {nev&r water) and followed by a brief flushmg 
with acid alcohol (0-26 per cent. HOI in 70 per cent.) . This is almost instantly 
washed off with tap water or, better still, Scott’s tap water substitute. When 
the stain is properly “ blued ” (do not use ammonia vapour or the object 
will become detached), stain for a few seconds in 0-5 per cent, eosine in 50 per 
cent, alcohol, rinse off in 95 per cent, or absolute, clear in terpineol and mount 
in balsam. 

■This method is both rapid and certain and yields, as already stated, 
permanent, double-stained mounts in less than 5 minutes from the time the 
object was first noticed. 
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XX.— ON THE MOEPHOLOGY OP BALANTIDIUM 8U8HILII 
N.SP., PEOM DANA TIGBINA BAUD. 

By Haebndeanath Bay, M.Sc. (Oal.), Ph.D. (Lond.), Lecturer in 
Zoology, Calcutta University. 

(Fbom the Depabtmbnt of Zoology, Calctitta University.) 

{Read November 1932.) 

One Plate and Five Text-Figures. 

1. Inteoductiok. 

The ciliate that I have found in the intestine of Bana tigrina has some 
resemblance to Balantidium gracile Bezzenberger (1), in shape and in 
minor features, but, as it will be made clear from the following description, 
in certain details it differs strikingly from this and all other species of the 
genus described hitherto. I name it Balantidium sushilii n.sp.* 

I have attempted to give a full morphological account of this species of 
Balantidium, and I hope that this may also throw some light on the less- 
known morphology of B. gracile. 

Bhatia and Gulati (2) in 1927 recorded B. gracile from Bana hexadactyla 
and B. tigrina in the Punjab, but their figure and the description they give 
are very poor and one cannot be certain whether they were reaUy dealing 
with that same species. Moreover, the situation of the micronucleus — ^at 
some distance from the macronucleus — ^would in itself have warranted these 
authors in describing this ciliate as something out of the ordinary, because 
in B. gracile f as described by Bezzenberger, the micronucleus accompanies 
the macronucleus4 


2. Matebial and Methods. 

Abundant supply of specimens was obtained from the intestine of two 
frogs procured from a tank in the suburbs of Calcutta. Observations 
on the living organism were made in saline under a cover-glass, the edges of 
which were sealed with vaseline. Smears were fixed either in Schaudinn’s 
fluid for half an hour or in Brasil*s modification of Bouin and Duboscq’s 

* I Toave named this species after my friend Dr. Sushil Basu, who coUected the 
Specimens from the suhnrbs of Oalcutta and very kindlv placed them at my disposal. 

t “ Der Mikromikleus liegt gewOhnlich einem Endedes Kerne an ” (1, p. 152). 
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fixative for 20 minutes. The latter fluid proved to be the better fixative 
of the two for this ciliate ; and my observations here are based on the 
smears fixed in this fluid and subsequently stained in Heidenhain’s hsema- 
toxylin. In order to study the morphology in detail, the infected portions 
of intestine were fixed in the alcoholic Bouin for 24 hours and then cut 5/x 
thick and stained in Heidenhain’s haematoxylin. Miorophotographs were 
taken with an ordinary camera, the source of illumination being a pointo- 
light bulb ; no filter was used in this process. The highest combination 
of lenses used for this purpose was No. 20 compensating ocular and 2 mm. 
apochromat dry objective (both by Zeiss). 


8. Obsbbvations on Balantidium sushilii n.sp. 

This ciliate was found chiefly in the small intestine. A very small 
number were seen in the duodenal region. The organism moves about 
briskly amongst the slimy contents of the gut, and this renders it difficult 
to observe in the living condition. The body is extremely pliable and can 
with great ease squeeze its way through the viscous medium. Its progress 
is further facilitated by its rigid, pointed anterior end, which moves from 
side to side and pushes the debris out of the way. There is also a boring 
movement, and the cihate then spins round its own longitudinal axis. This 
movement becomes very distinct when a resistance is offered by the sur- 
rounding debris or by a mass of torn-off intestinal epithelium in a freshly 
prepared smear. The fact that the ciliate actually bores through the 
epithelium I have been able to confirm from study of sections of the infected 
intestine. A slight backward movement is also exhibited. When freed 
from debris. Balantidium sushilii progresses without changing its shape and 
appears like a torpedo with its fore end slightly bent towards one side (see 
pi. I, fig. 1, and text-fig. 1). 

In the living condition a hyaline, style-like structure is often seen 
imbedded in the cytoplasm of the left peristomial area. This style begins 
at the anterior end and thins out gradually as it passes backwards ; it ends 
at a small distance beyond the mouth. In the peristomial region intra- 
cytoplasmic fibres running from all directions towards the pellicle are visible 
in the living state, although the definite course of their distribution can be 
seen only after fixation and staining. In all probability it is this hyaline 
style, together with its surrounding fibres, that keeps the mouth end of the 
organism rigid and at the same time mobile in the semi-fluid medium of the 
intestinal tract, and also helps the organism to bore through the intestinal 
epithelium. The ciliate certainly injures the intestinal epithelium of the 
host and is often seen lying in the submucosa. 

I shall now show in tabular form (see Table I) how my species differs 
from that described by Bezzenberger, and I shall then describe its structure 
in detail, so far as I have been able to arrive at this from my preparations. 

26 
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“ Borer 

* V-shaped depression. 


I Peripheral system of fibres. 

Fibres attached to post-peristomial border. 


Limiting membrane. 


Micronuoleus. 

Meganncleus. 


) Lateral vacuoles. 




Terminal vacuole. 


Fio-. 1, — Caznem lucida drawing of B. suahiUii made from a smear fixed in Brasil’s modifica- 
ticaa^of Bouin-Buboscq’s fiuid. and stained in Heidenhain’s hssmatoxylin. X 1200- 
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Table I. 


B. gracile Bez. 


B. sushilii n.sp. 


Size 

Shape 

Mouth 


360^ X SOjLt. 

Cylindrical. 

Left peristomial wall carries 
long cilia ; no membranelle. 


Shape of the Macro- 
nucleus 

Position of the Macro - 
nucleus. 

Position of the Micro - 
nucleus.} 

Contractile vacuoles . . 


Oval- 

Always towards the posterior 
end, seldom in the middle, 
never in the anterior end. 

At one end of the macro- 
nucleus. 

Two ; laterally placed. 


160-319-5/x X 35-65^^.* 
Torpedo-shaped, 

Left peristomial wall carries 
long cilia ; membranelle 
hangs from left peristomial 
wall. 

Broadly oval. 

Very variable.} 


Lateral to the maoronucleus. 

Three ; two lateral and one 
terminal. 


The body is clothed mth longitudinal rows of short, fine, closely set, 
uniform cilia. The mouth is placed slightly towards the right margin of the 
anterior end, the peristome beginning as a narrow groove and gradually 
widening as it passes backwards. To the left margin of the peristome and 
at a small distance behind the anterior end there is a small V-shaped depres- 



Fig. 2.— <lontraoticle vacuoles, x 1620. (a) Terminal vacuole ; (6) lateral vacuole with 
extended fibres ; and (c) with fibres contraciid. 


sion (see text-fig. 1). Just below the margin and along the whole length of 
the left peristomial wall there is a ridge beset with a row of strong large 
cilia, which, in a living specimen, appear to beat together and produce a 
current leading into the mouth. Prom below this row of cilia an undulating 
membrane hangs into the mouth cavity (see pi. I, 'figs. 6, 7, and text-fig. 3 


* Bhatia and Gulati (2.) say their specimens measure 132-2 lOu X 25-26 ju. 
t Bhatia and Gulati (2, p. 109). “ We have usually found it to lie in the posterior 
p^wn, but m one of our specimens it lies in the anterior half of the body ” [italics are 

• se® their fig. 9). In their specimen of B. gracile they have 

mdxcated the position of the micronucleus at some distance from the macronucleus. 


26—2 
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uni.). Trom the outer and posterior margin of the peristomial border luxk 
two short inwardly directed fibres, which gradually fade away into the* 
cytoplasm (see text-fig. 1). 

The macronucleus is broadly oval, circular in section, and its position, 
is very variable in the body (see Table II). There is a thin nuclear membrane- 
within which the granular nuclear material is closely packed. Nuclear 
dimensions range between 30-35p, in length and 12~20/>c in breadth. Its. 
long axis may be transverse, oblique, or parallel to the long axis of the* 
body (see pi. I, figs. 1, 3, 4). The micronucleus is a very small round, 
body, in diameter, always placed in a depression on one side of 

the macronucleus. The following table gives an analysis of measurements,, 
etc., of a number of individuals : — 


Table II. 


Size in 
microns. 

Size of the 
nucleus in 
microns- 

Position of the nucleus. 

Number of 
contractile 
vacuoles. 

Length of the axial* 
system of fibres 
in microns. 

319*44 X 65 

35 X 20*5 

Central. 

3 

45 

309*66 X 60 

30 X 15 

Central. 

3 

46 

290*4 X 60 

36 X 15 

Anterior third. 

3 

40 

203*28 X 35 

i 30 X 12*5 

Anterior third. 

3 

355 

203*28 X 36 

35 X 15 

Posterior third. 

3 

35. 

290*4 X 60 

35 X 15 

Extreme posterior end. 

3 

40 

150 X 60 

35 X 16 

Anterior third. 

3 

35\ 

290*4 X 60 

35 X 15 

Anterior third. 

3 

40- 

310 X 60 

35 X 15 

Anterior third. 

3 

! 45 

315 X 66 

35 X 20 

Central. 

3 

: 45 


The three contractile vacuoles — ^two lateral and one terminal — each 
communicate with the exterior by means of a definite opening in the peUicle* 
(see text-fig. 2 a, b, c). Each lateral vacuole has fibres running from the* 
walls of its outer half to the neighbouring pellicle. The neck of the terminal 
vacuole, on the other hand, is surrounded by a diaphragm of fibres running: 
from the wall of the neck to the surrounding pellicle. A series of camera 
lucida drawings of sections of the organism (see text-figs. 1, 3, 4 and pi. I,, 
figs, 6-9) will give some idea of the arrangement of the system of intra- 
cytoplasmic fibres. Study of these shows that they can be described under^ 
two heads ; — 

(1) Axial system of fibres. 

(2) Peripheral system of fibres. 

1. Axial System of Fibres . — ^Placed slightly towards, the left of the peri-* 
stome and imbedded in the cytoplasm there are three or four fibres (which, 
in the living condition appear as a hyaline style). These fibres are either- 
parallel, or twisted after the manner of a rope. They originate from just 
below the pellicle at the anterior end and extend posteriorly to a short, 
^ distance beyond the mouth. 






Face p. 37H. 
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'Tie individual fibres of this axial system gradually become thinner as 
they pass back ; they there come in contact with the limiting membrane 
formed by the extension of some of the fibres of the peripheral system 
towards the mesial axis of the organism (see below). It is this structure 
which Bezzenberger described thus in B. gracile, “ Bei Bal. gracile sind sie 
.ganz besonders stark entwickelt ” (qf. fig. 13 a, u,b) .. . (2, p. 162). 

In my preparations, both smears and sections, I have found a clear 
-knob-like structure or “borer*' (see text-figs. 1, 4, 5, and pi. I, fig. 5) 
•attached at the anterior termination of these fibres by means of a short 
neck. This, I believe, is a device for boring through the intestinal epithelium ; 
-for often, in sections of the intestine, I have found it imbedded in the 
•epithelium. Almost all the species of the genus Balantidium from verte- 
brate hosts are guilty of damaging the intestinal epithelium, but this is the 
first time that a structure for puncturing the gut wall has been noted. It is 
known that Balantidium feeds on blood corpuscles, and these, presumably, 



iFiG. 3. — Camera lucida drawings of transverse sections of the anterior end of B. sushilii, 
X 600. ax, f., axial system of fibres cut transversly ; p.f peripheral system of fibres ; 
um., undulating membrane. 


it obtains by perforating the gut wall and thereby causing the blood corpuscles 
to flow out through the wound. Therefore the group of fibres forming the 
axial system, together with the borer attached at its anterior end, may 
conveniently be called the boring apparatus. 

2. Peripheral System of Fibres. — These are arranged in two conspicuous 
arches along the left anterior border of the organism. Anteriorly they send 
out fibres both to the right and to the left peristomial lips. Posteriorly the 
two arches converge, and, by prolongation of some of the fibres mesially, 
form a sort of limiting membrane (mentioned above) behind which no fibres 
are traceable (see pL I, figs. 2, 4, 8, and text-figs. 1, 3, 4). 

The arrangement of the fibres in Balantidium has been the subject of 
investigation by several authors, of whom Bezzenberger was the first to 
extend his studies over several species — B. giganteum, B, gracilef B. helencSi 
B. elongatum, B. rotundum. He concludes, “ ... so kann auch die von 
mir gefundene Insertion an den Basalkorpern nicht gegen die Myonemenatur 
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der hier besprochen en Fibrillen geltend gemacht -werden ” (2, p. 162). In- 
vestigation of living material did not carry him any farther. Schneider (as 
quoted by Ten Kate) (4) has described the fibres as a supporting system 
(Stiitzsystem). MacDonald (3), on the other hand, holds that in J5. coli there 
is a ‘‘ motorium,” with which the fibres are, directly or indirectly, connected. 
Ten Kate (5) fails to see any such arrangement in B, entozoon, and thinks 
that the fibres have a supporting function. . Bat entozoon eine' 

zentrale Vereinigung fehlt und wir es hier mit verschiedenen aparten 
Fibrillen . . . Bei Bat entozoon eine zentrale Vereinigung fehlt und wir 
es hier mit verschiedenen aparten Pibrillenkomplexen zu tun haben. Wenn 
wir die verschiedenen Fibrillen, jede fiir sich selbst betrachten, dann drfcgt 
sich der Gedanke einer Stiitzfunktion unbedingt auf” (5, p. 405). This 
author has also given an exhaustive review of the literature on the 





Fig. 4. — Camera lucida drawings of longitadinal sections of the anterior end of B. sushilii. 
X 833. (&) Borer (for other letters, see explanation on fig. 3). 

nomenclature of these fibres and has ultimately arrived at the following 
general conclusions : — 

(1) Morphonemes are those fibres which maintain the body form, and 
may be taken as present in aU ciliates. 

(2) Fibres in ciliates have no connection -with the neuromotor apparatus. 
(8) Apparently myonemes do occur in ciliates, although in these cases 

the apparent contractions may be attributed to the movement of the fluid- 
plasma or kinoplasma. 

(4) Many fibres have been wrongly referred to as myonemes. 

(5) The presence of neuronemes as well as that of myophanes in ciliates 
is insufficiently demonstrated. 

From what I have seen and described here I am rather of opinion that 
the peripheral system of fibres arranged in two conspicuous arches serves 
the purpose of maintaining the rigidity of the peristomial area, and therefore 
they may be termed morphonemes. The axial system of fibres, again, may 
be compared, as regards function, with the axostyle of some flagellates and 
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considered as an axial skeletal or supporting structure. In addition, this 
structure seems to have here the duty of supporting and guiding the borer 
•which is placed at its anterior extremity. So here it appears that a system 
of fibres has adapted itself to perform a more or less specialized function. 
Moreover, the disposition of the axial fibres here — sometimes twisted and 
sometimes parallel — suggests that by their t'wisting and ■unt'wistmg the 
ciliate is perhaps helped to maintain its spin round its own longitudinal 



Fia. 5. — Camera lucida drawings of longitudinal sections of the anterior end of JB. .mshiUi* 
X 875. (a) Borer fully extended, and (6) same, partially retracted. 

axis. Therefore, although I agree with Ten Kate that in the main the 
fibres are there to sustain the body form, yet it may be that the axial system 
in B. susMlii has got some sort of motor function also. Further observations 
are, however, necessary on these points before one can come to a definite 
conclusion. Perhaps a study of the effects of microstimuli on these fibres 
may throw some light on their properties. 


4. Diagnosis. Balantidvum susJdUi n.sp. 

The peristome does not reach the middle of the body ; the left peristomial 
lip carries an undulating membrane ; the body is circular in transverse 
section ; there are three contractile vacuoles ; the macronucleus is broadly 
oval, and its position is very variable in the body; the micronucleus is 
lateral to and accompanies the macronucleus ; morphonemes are arranged 
in two conspicuous arches at the anterior end ; a boring apparatus is present. 
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Size 150-319-44jw X 35-65/i. » 

Habitat : — Intestine of Bana tigrina Band (Calcutta). 

I am greatly indebted to Prof. D. L. Maekinnon of King’s College, 
London, for kindly going through the manuscript and making helpful 
suggestions. My thanks are also due to my friend, Mr. M. L. Chakravarty, 
M.So., for kindly assisting me in my work in various ways. 
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EXPLANATION OF PLATE. 

Microphotographs of Balantidium sushilii n.sp.f 

Fig. 1, — ^iVIicrophotograph of a smear. X 350. The ciliate on the right shows the axial and 
peripheral fibres ; the middle one shows the ingested food granules ; note the 
outline of the terminal vacuole in the ciliate on the left. 

Fig. 2. — ^Xhe anterior end of the right-hand individual from the above group. X 720. 
(Ventral view.) Note the presence of the limiting membrane and the gradual 
thinning out of the axial system of fibres. 

Fig. 3. — Smear, x 720. Note the peripheral fibres and the position of the nucleus. 

Fig. 4. — Longitudinal section, x 500. Note the limiting membrane and the position of 
the nucleus. 

Fig. 5. — Longitudinal section of the anterior end, showing the borer and the axial system 
of fibres. X 1440. 

Figs. 6 and 7. — Transverse sections in the region of the mouth. X 720. Note the 
undulating membrane and the course of the peripheral system of fibres. 

Figs, 8 and 9. — Longitudmal sections of the anterior end, showing the peripheral and 
axial system of fibres. X 350. 


* This paper was not available to me in Calcutta. 

+ I am indebted to Mr. Sachin Banerjee of the Botany Department, University of 
Calcutta, and to Mr. Denys Kempson, of the Zoology Department, King’s College, London, 
for kindly helping me to take the microphotographs. 
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XXL-SOME DIATOMS FEOM WAEEI, SOUTH NIGEEIA. 582. 61. 

By Febdbeick W. IVIills, P.L.S., P.E.M.S. 

{Read November IGih, 1932 .) 

Fomt Pl/ATES. 

A SHOKT time ago my friend, Mr. Sydney Chaffers, sent to me a large number 
•of Diatom slides for identification, which he had prepared and mounted 
from mud collected for him by Mr. Thomas Haythomthwaite, Chief Engineer 
on a steamer trading with the West Coast of Africa, in a clearing in the 
mangrove swamp at Warri, in South Nigeria. Warri is situated in Lat. 

N,, and Long. 4° 44J' E., on the Eiver Warri which joins the Eiver 
Niger at Onitsba, and lies about thirty miles up the river from Eoroados. 

The mud consists of very fine sand, together with a very large quantity 
of decayed vegetable matter. When the latter has been got rid of, nothing 
is left but the sand, a pure gathering of Diatoms, together with a few sponge 
spicules. 

The Diatoms from this gathering are enumerated below, and include a 
few new species and varieties, also known species of particular interest. 

The deposit contains a mixture of marine and fresh- water forms, the latter 
being mostly species of Pinnularia, amongst which are some very large and 
beautiful forms, and is generally of such an unusual nature that I have 
presumed to bring it to the notice of this Society. 

The new species and varieties are illustrated as well as a few of those 
previously known. To these latter references are given to the original 
descriptions and figures, and usually a modem figure and some synonyms. 

All the illustrations were drawn to the same scale and reduced on the 
plates to X 450. They were projected on to the paper with a right-angled 
prism, and traced in order to correctly delineate the spacing of the markings. 

In exam inin g a large number of Diatoms from this gathering, it at once 
became obvious that there was a large number of intermeiate forms, 
which it is difficult to assign to any species or variety. In the case of 
Pmnularia ignota, sp.n., the type form, which is shown in fig. 32, is quite 
distinct. On the other hand, there is quite a number of intermediate 
forms that almost connect it with P. esox Ehr., which latter is a very variable 
•one in the gathering. 
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Species and varieties recorded : 

DIATOMACEiE. 

GENTMICM. 

DISCOIDE^. 

COSCimDISCEM. 

Melosira Ag. 

Melosira (distans VAR.) LJBVissiMA Gnin., V. H. Syn., pi. Ixxxvi, 
fig. 24 ; Schm. At., pi. clxxxii, fig. 13. Small. Frequent. 

COSCINODISOUS Ellf. 

CosciNODiscus DENARIUS A.S., Sclim. At., pi. Ivii, figs. 19-21. Small. 
Bare. 

CosciNODiscus HETEROPORUS Ekc., Mon. Ber. Ak., 1844, p. 265 ; Schm. 
At., pi. bd, fig. 4. It is doubtful if this species can be separated from 
C- Argus Ehr. Typical. Not uncommon. 

CosciNODiscus ODONTODiscus V. suBSUBTiLis Eattray, Eev. Coscin, 
p. 486. C. mUilis Ehr., Schm. At., pi. Ivii, fig. 14. Bare. 

CosciNODiscus JoNESiANUs (Grev.) Ostenfeld, Dansk. Bot. Ark., vol. ii, 
no. 4, p. 13. Eupodiscus Jonesianus Grev., T.M.S., n.s., vol. x, p. 22, pi. ii, 
fig. 8. Eupodiscus? commuiatus and C. commutatus Grun., Densk. Wien. 
Ak., 1884, p. 79. (7. concinnus v. Jonesianus Battray, Eev. Coscin, p. 532. 
(7. radiaius v. Jonesianus, Y. H. Treat., p. 531. Bare. 

CosciNODiscus PAOiPicus Gruu., Schm. At., pi. lx, fig. 13 (identification 
in Index to Atlas) ; Hanna and Grant, Broc. Cahfomia Acad. Sci., ser. 6,. 
vol. XV, p. 142, pi. xvi, fig. 1. Frequent. 

AGTIN0D18GEM. 

Actinoptyohus Ehr. em. F. H. 

Actinoptychus Flos-marina J. Brun, Esp. nouv., p. 7, pi. xi, fig. 8. 
Yeiy fine and large specimens. Diam. 0*17 nun. Very common. 

Badiodiscus Bale, 

Babiodiscus Chafpersei sp.n., pi. i, figs. 1, 2. Diam. 0*18-0*20 mm. 
Surface rising in an even curve to the almost flat centre. Bays 16-20, 
raised close to the margin of the valve, and thence in a straight line until 
they join the central hyaline space, which is stellate. The rays are furnished 
with rod-like processes. Apiculi numerous on the rays, diminishing iu size 
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number towards the central space, also on the outer portion of the 
valve, becoming fewer towards the centre. Angular markings cover the 
outer half of the rays, and the flat spaces between them, where the valve 
is of a yeUow colour, and resembles the striae of Pleurosigma angulatwm. 

This very beautiful and curious species appears to have for its nearest 
ally Actinogtychus hwpidus Grun., iu V. H. Syn., pi. cxxiii, fig. 2. W. H. Bale 
in J.Q.M.C., ser. 2, vol. xii, pp. 43 and 44, creates a new genus for this species, 
viz. Badiodisms, and I accordingly place this species in that genus, and I 
have great pleasure in dedicating it to Mr. Sydney Chaffers, of Manchester 
University, at whose suggestion this paper was written, and who prepared 
and mounted the fine specimens on which it is founded. 

EUPOmSGEM. 

Aulacodiscus Ehr. 

AuLAOonisous oeibntalis Grev., T.M.S., n.s., vol. xii, p. 12, pi. ii, 
fig. 6 ; Schm. At., pi. xxxiv, figs. 1-3. Typical. Rare. 

Euponiscus Ehr. 

Eupodiscxis eadiatus Bail., Smith. Centr., vol. ii, p. 39. Aulacodiscus 
radicdus (Bail.) Bright (not Grev.), Q.J.M.S., n.s., vol. viii, p. 95, pi. v, figs. 
10a, 10&. Rare. 


Actinocyclus Ehr. 

Actinooyclus undatus (Oleve.) Rattray, Rev. Actinocy. J.Q.M.O., 
ser. 2, vol. iv, p. 162. A. (aliemis var?) vmAatus Cleve, J.Q.M.O., ser. 2, 
vol. ii, p. 174, pi. xiii, fig. 14. Fine specimens. Frequent. 


BIDDULPHIODEiE. 

BIDDULPHIEM. 

Biddulphia Gray. 

BinnuLPHiA PAVUS (Ehr.) V. H. Syn., pi. cvii, figs. 1-4. Triceratium 
favus Ehr., Abh. Berl. Ak., 1889, p. 169, pi. iv, fig. 10. Rare. 


Cbeataulxjs Ehr. 

Cbeataultjs thbemalis (Menegh.) Ralfs (not Grun.), Frit. Infus., 1861, 
p. 847 ; Forti, Contr. Diat. Atti d. R. Inst. Veneto di Sci., vol. Ixix, p. 1269, 
pi. i, figs. 13-15, 17, 18, 21, pi. ii, figs. 4, 7, 8. Plmroswa thermalis Menegh., 
Melosira thermalis Menegh. (not <7. Uvis v. ihermalis Grun., Schm. At., pi. cxiv. 
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figs. 8-11). The specimens are very variable in size, ranging from L. 0*054- 
0*121 mm., B. 0*05-0*108 mm. Bare.* 

Ceeataulus polymobphus V. Petiti (Leud-Portm.) Porti, Contr. Diat. 
Atti d. E. Inst. Veneto di Sci., voL Ixix, p. 1261, pL i, fig. 1, pL ii, fig. 1. 
C. Petiti Leud-Portm., Diat. de la Malaisie, Annal du Jardin Bot. de 
Buitenzorg, vol. xi, part 1, p. 39, pL vi, fig. 3. Bare. 

ANAULEM. 

Terpsinoe Eh\ 

Teepsinoe wareiensis sp.n., pi. i, fig. 3. Talve, L. • 0*074 mm., 
B. 0*08 mm. Besembles T. musica Ehr. in girdle view. In valve view it 
is broader and is bicapitate at each end. Very rare. 

Hydrosera Wall. 

Hydroseea compressa Wall., Q.J.M.S., n.s., vol. vi, p. 252, pi. xiii, 
figs. 7-12 ; Prit. Infus., 1861, pL vi, fig. 8. Several well- developed and 
typical specimens. 

Hydroseea triqubtra Wall., Q.J.M.S., n.s., vol. vi, p. 251, pi. xiii, 
figs. 1-6 ; Prit. Infus., 1861, pi. vi, fig. 18 ; Schm. At., pi. Ixxviii, figs. 86-38. 
Triceratium javaniculum Cleve, New & L.K. Diat., pi. vi, f. 75 ; Schm. At., 
pl. xciv, fig. 18. Bare. 


PENNAT^. 

FBAGILABIODEM. 

Eunotia Ehr. em. Grun. 

Etjnotia pectinalis V. uNDUiiATA (Eahs.) Grun., in Eabenh. Beits. 
Kenntn. Alg., ii, p. 4, pl. i. Fragilaria pectinalis v. undulata Balfs., Ann. 
Mag. Hist., vol. xii, pL ii, fig. 8d ; Schm. At., pl. cclxxi, figs. 26-28, pl. cclxxxix, 
figs. 26-84. Himantidium undulatum W. Sm., Brit. Diat., vol. ii, p. 12, 
pl. xxxiii, fig. 281. E. pectinalis v. borealis Grun., 1884, p. 100, pl. ii, fig. 10, 
E. pectinalis v. bidetis A. Mayer, Denk. Bayer Bot. 6es., vol. xiii, p. 24, pl. i, 
fig. 49. Prequent. 


NAVICULATM. 

Achnanthes Bonj. 

Achnanthes inelata (Kutz.) Grun., Novara-Expd. Bot., i, p. 98; 
Boyer, Diat. Philad., pl. xvi, figs. 7, 8. A. ventricosa Ehr., Mikrog., p. 226, 
pL i, figs. 8, 18, 19 (well drawn). Navicula elata Leud-Portm. Diat. de 
Ceylon, pl. iii, fig. 28- A. brempes v. tumidvla Grun., Arct. Diat., p. 19. 
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Aclinantidmm in Oleve, Navic. Diat., vol. ii, p. 192 ; Meister, Schweitz, 
"p. 100, pi. xiii, figs. 19, 20 (not Stauroneis inflata Kfitz., Bacil., pi. xxx, fig. 22)., 
Bare. Pl. i, figs. 4-7. 


COCCONEIDEM 
Campyloneis Grun. 

Campylonbis Gbevillbi (W. Sm.) Grun., Novara-Expd. Bot., i, p. 11 ; 
V. H. Syn., pl. xxviii, figs. 10-12. Cocconeis Gremllei W. Sm., Brit. Diat., 
vol. i, p. 22, pl. iii, fig. 35. Campylodiscus Gremllei v. obliqua Grun., l.c., 
p. 11. Cocconeis villosa Perag., Diat. de Villefranehe, p. 88, pl. iv, fig. 35.. 
Bare. 


GYMBELLEM. 

Cymbella Ag. 

Cymbella aspeea V. BBNGALENSis (Grun.) Oleve, Navic. Diat., vol. i,. 
p. 176. C. iengalensis Grun., Schm. At., pl. ix, figs. 12, 13, pl. Ixxi, fig. 79 ; 
Kitton, Linn. Soe. Bot., vol. xx, pl. xlviii, fig. 6. Frequent. 

Gomphonema Ag. 

Gomphonbma acuminatum V. TUREis (Ehr.) Oleve, Navic. Diat., vol. i,.. 
p. 184 ; Schm. At., pl. ccxxxix, figs. 31-86. G. turris Ehr., Abh. Ak. Berl.,. 
1848, p. 128. G. apiculatum Ehr., Mikrog., pl. ix, i, fig. 41. Pl. i, pig. 8. 

FBUSTELIEM. 

Feustulia Ag. 

Feustulia ehomboidbs (Ehr.) De Toni, Syll. Alg., ii, p. 277. Navicula 
rhomboides Ehr., Abh. Ak. Berl., pl. iii, i, fig. 15, 1843 ; W. Sm., Brit. Diat., 
vol. i, pl. xvi, fig. 129. Vanheurckia rhomboides (Ehr.) Brdb., Ann. Soc. 
Phyt. Microg. Belgique, vol. i, p. 204; V. H., Syn., p. 112, pl. xvii, 
f. 1, 2. Bare. 

Feustulia intbeposita (Lewis) De Toni, Syll. Alg., ii, p. 278. Navicula 
interposita Lewis, Proc. Acad. Philad., vol. xvii, p. 20, pl. ii, f. 19, 1865. 
Frequent. Pl. i, figs. 9, 10. 


CALONEIDEM. 

Oalonbis Choe. 

Caloneis foemosa (Greg.) Oleve, Navic. Diat., vol. i, p. 57. Navicula 
formosa, Greg. T.M.S., n.s., vol. iv, p. 42, pl. v, fig. 6 ; Schm. At., pl. 1, figs.. 
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9, 10, 12-15. Navicula oregonica Ehr., Ber. BerL, 1870, pi. ii, i, fig. 10. 
N. liburnica Grun., V. H. Syn., p. 102, pi. xi, fig. 3 (not fig. 2, which is var. 
liolmiensis Cleve). Frequent, including the form shown in Schm. At., pi. 1, 
fig. 15. 


NAVIGULEM. 

Navicula Bory, 

Navicula (Neidium) ibidis (Ehr.) Cleve, Navic. Diat., voL i, p, 69. 
Navicula iridis Ehr., Abh. Ak. Berl., p. 130, pi. iv, i, fig. 2, 1843 ; Schm. 
At., pi. xlix, fig. 2. Navicula jirma Kiitz. W. Sm., Brit. Diat., pi. xvi, 
fig. 188 ; Schm. At., pi. xlix, fig. 3. Frequent. 

Navicula cuspidata v. ambiuua p. craticula. Navicula ambigua /. 
craticula Grun., V. H. Syn., pi. xii, fig. 6. Bare. 

Navicula Perbotettii Grun., M. Mic. J., vol. xviii, p. 172 ; Cleve, 
Navic. Diat., vol. i, p. 110, pi. iii, fig. 12 ; Schm. At., pi. ccxi, fig. 33. Crati- 
cula Perrotettii Grun., Novara-Expd., Bot., i, p. 20, pi. i, fig. 21. Not 
imeommon. 

Navicula (Scolioplbura) tumida v. adriatica (Grun.) Cleve, Navic. 
Diat., vol. i, p. 155. Scoliopleura adriatica Grun., Verb., 1860, p. 554, pi. v, 
fig. 24. Of large size equal to N. tumida. L. 0*136 mm., B. 0*025 mm. 
Very rare. 

Navicula (Scoliopleura ?) altbrnans (Schum.) De Toni, Syll. Alg., 
ii, p. 266. Navicula alt&rnans Schum., Diat. Hohen Tatra, Verh. K. Zool. 
Bot. Ges. Wien, 1867, p. 72, pi. iii, fig. 48 ; Schm. At., pi. xlii, figs. 22, 23. 
Identical with Schm. At., pit xlii, fig. 23. L. 0*103-0*109 mm., B. 0*023- 
0*024 mm. Uncommon. 

Navicula pusilla, W. Sm., Brit. Diat., vol. i, p. 52, pi. xvii, fig. 145 ; 
Schm. At., pi. cclxii, fig, 20, Punctse coarser than the type. L. 0*042 mm., 
B. 0*026 mm. Bare. Pl. i, fio. 11. 

Navicula tarrensis Grun., Schm. At., pl. xlvi, figs. 1-6. L. 0*122 mm., 
B. 0*028 mm. Bare. 


Stauroneis Ehr. 

Stauroneis anceps V. OBTUSA Grun., M.S. Cleve, Navic. Diat., vol. i, 
p. 148. L. 0*16 mm., B. 0*03 mm. The ends are somewhat spathulate. 
This variety is not illustrated elsewhere and without seeing Grunow’s original 
specimen I feel some doubt as to the Warri specimens being correctly named 
by me. Bare. Pl. i, fio. 12. 

PiNNULARIA Ehr. 

PiKRULARIA INTERRUPTA F. STAURONEIFORMIS (V. H.) Cleve, Navic. 
Diat., voL ii, p. 76. P. interrupta W- Sm., Brit. Diat., vol. i, p. 59, pl. six. 
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fig. 184 (nee alibi). N. mUrrwpta Sebm. At., pi. xlv, figs. 72, 75, 76. 
N. termes v. stawoneijormis Grun., V. H. Syn., pi. vi, figs. 12, 13 ; Schm. 
At., pi. xlv, fig. 71. L. 0-12 mm., B. 0-03 mm. Frequent. 

PiNNUiAEiA MBSoiiEPTA (Bhr.) W. Sm., Brit. Diat., pi. xix, fig. 182. 
N. mesolepta Ehr., Mikrog., pi. xvii, ii, fig. 11 ; Kiitz., Bacil., p. 101, 
pi. xxviii, fig. 73, pi. xxx, fig. 34 ; V. H., Syn., pi. vi, figs. 10, 11. 
L. 0-091 mm., B. 0-016 mm. Somewhat variable, but the specimens found 
are generally well represented by Sebm. At., pi. xl, pp. 63-55. Frequent. 

PiNNULAEiA Lbgumen Ehr., Mikrog., pi. ii, ii, fig. 12 ; Sebm. At., pi. xliv, 
fig. 46. N. undvlata, Sebum., Pruss. Diat., p. 188, fig. 37 ? The Warri 
specimens are distinctly undulate. Bare. Pl. i, fig. 13. 

PiNNTOAEiA DiVEEGENS V. CAPiTATA var.n., Sohm. At., pl. xliv, fig. 12 
(unnamed). With capitate ends. L. 0-086 mm., B. 0-025 mm. Costae 
9 in 10^. Common. Pl. ii, pig. 15. 

PiNNULAEiA DIVEEGENS V. ELLiPTicA Grun., Fr. Jos. Land. Diat., p. 98, 
pl. i, fig. 19. N. diverge/ns, Schm. At., pl. xbv, figs. 6, 7. Cleve (Navic. Diat., 
vol. ii, p. 79) makes N, Cardinalis v. africana, J. Brun. Esp. nouv., p. 83, 
pl. xvi, fig. 9, synonymous with variety. To this I cannot agree. Bare. 
Pl. I, PIG. 14. 

PiNNULAEiA DIVEEGENS V. EUGOSA var.n. Valve linear, with slightly 
cuneate ends. Central area one-third of the valve, fascia narrow, a semi- 
circular row of dots on both sides of the central nodule. The inner margin 
of the costae forms very uneven lines. L. 0-14-0-138 mm., B. 0-028-0-027 mm. 
Cost® 7 in lO/i. Bare. Pl. in, pig. 29. 

PiNNULAEiA DIVEEGENS V. ScHWEiNPUETii (A.S.) ClevG, Navic. Diat., 
vol. ii, p. 79. N. Schweinfurtii A.S., Schm. At., pl. xliv, figs. 4, 5. 
Very variable in size. L. 0-126-0-212 mm., B. 0-082-0-048 mm. Cost® 
7 in 10/i. Not uncommon. Pl. n, pig. 16. 

PiNNULAEiA DIVEEGENS V. Wabeiensis var.D., Schm. At., pi. xliv, 
fig. 3 (unnamed). Very variable in size. L. 0-140-0-128 mm., B. 0-026- 
0-024 mm. This variety is connected by intermediate forms with 
P. Cardinalis v. warriensis and P. nigritiensis (infra). Common. 

PiNNULAEiA MAJOE (Kutz.), W. Sm., Brit. Diat., vol. i, p. 64, pl. xviii, 
fig. 162. Frustulia major Kiitz., Syn., p. 19, fig. 25 ? N. major Kiitz., 
Bacil., p. 97, pl. iv, figs. 19, 22. Only slightly inflated in the centre, closely 
approaching W. Smith’s fig. l.c., which Cleve names var. Unearis. L. 0-165- 
0-180 mm., B. 0-019-0-021 mm. Bare. 

PiNNULAEiA MAJOE V. suBAOUTA (Ehr.) Olevc, Navic. Diat., vol. ii, p. 89. 
P. svhacuta Ehr., Mikrog., pl. xxxiv, A vi, fig. 12 ; Sohm. At., pl. xliii, figs. 
80-32. In the Warri specimens the cost® have a slightly oblique tendency. 
Not rare. Pl. ii, pigs. 23, 24. 

PiNNULAEiA MAJOE v. TEANsvBESA (A.S.) Cleve, Navic. Diat., vol. ii, 
p. 90. N. transversa A.S., Schm. At., pl. xliii, figs. 5, 6. L. 0-205 mm., 
B. 0-024 mm. Bare. 

PiNNULAEiA EPISOOPALIS Cleve, Diat. of Finland, p. 27, pl. i, fig. 4 ; 



390 


Transactions of the Society. 


Schm. At., pL cccxii, fig. 8. P. Gardinalis Ehr., Mikrog., pi. xviii, i, fig. 4. 
Eare. Pl. hi, fig. 80. 

PiNNULARiA Hartleyana Grev., T.M.S., voL xiii, pl. vi, fig. 80 ; Schm. 
At., pl. cccxiii, figs. 1,‘2. L. 0*230-0*266 mm., B. 0-030-0-087 mm. Several 
of the specimens have the central nodule and fascia not central, but nearer 
to one end of the valve than the other. Common. Pl. n, fig. 17. 

PiNNULARiA Bbi^ETLEYANA V. ATTENUATA var.n. Longer than the type. 
Axial area linear, one-third as broad as the valve. L. 0*810 mm., B. 0*037 mm. 
Gost» 6 in 10/4. Eare. Pl. ii, fig. 18. 

PiNNULARiA Hartleyana v. pulghella var.n. Longer than the type, 
and more gibbous in the middle and at the ends of the valve. The costae 
are also much finer. Axial area at least one-third as broad as the valve. 
Variable in size. L. 0*210-0*287 mm., B. 0*027-0*084 mm. Costas 10 in 10/4. 
Frequent. Pl. ii, figs. 19, 20. 

PiNNULARiA Bartleyana v. parva var.n. Small, slightly gibbous in 
the middle. Median line straight, filiform. Axial area linear, less than one- 
third as broad as the valve, fascia large, quadrate and uneven. L. 0*140 mm., 
B- 0*029 mm. Costae 6 in 10/4. Eare. Pl. ii, fig. 21. 

PiNNULARiA GiBBA (Ehr.) W. Sm., Brit. Diat., vol. i, pl. xix, fig. 180 ; 
Schm. At., pl. xlv, fig. 50. N. gibba Grun., Wien. Verb., 1860, p. 517, 
pl. iv, figs. 16, 17. L. 0*12&~0*142 mm., B. 0-013-0*015 mm. Eare. 

PiNNULARiA STAUROPTERA (Grun.) Cleve, Navic. Diat., vol. ii, p. 82. 
N. stauroptera Grun., Wien. Verh., 1860, p. 516. N. gibba (Ehr.) Donk., 
Brit. Diat., p. 70, pl. xii, fig. 8 ; Schm. At., pl. xlv, figs. 48-50. L. 0*118- 
0*129 mm., B. 0-014 mm. Eare. 

PiNNULARiA STAUROPTERA V. ORNATA A. Cleve, Lul. Lapp., pl. i, fig. 3. 
Not quite typical. Eare. Pl. hi, fig. 31. 

PiNNULARiA STOMATOPHORA (Gruu.) Cleve, Navic. Diat., vol. ii, p. 83. 
N. stomatophora Grun., in Schm. At., pl. xliv, fig. 27. L. 0-068 mm., 
B. 0-012 mm. Eare. 

PiNNULARiA ACROSPHJERIA V. SANDVICENSIS A.S., Schm. At., pl. xHii, 

figs. 14, 15. L. 0*112-0-146 mm., B. 0*013-0*020 mm. Eare. 

PiNNULARiA coNSPicuA (A.S.) Cleve, Navic. Diat., vol. ii, p. 88. N. con- 
spkua A.S., Schm. At., pl. xliii, figs. 10, 11. The valves have straighter 
sides than the type, and have more the outline of V. secermnda, Schm. At., 
pl. xliii, fig. 13, the sides of the valve in some cases being almost parallel. The 
variation from type is not, however, sufi&cient to warrant the creation of a 
new variety. L. 0*162-0*213 mm., B. 0*026-0*027 mm. Pl. ii, fig. 22. 

PiNNULARiA Esox Ehr., Am., pl. i, ii, fig. 4 ? ; Cleve, Diat. of Finland, 
p. 24, pl. i, fig. 3. L. 0*102-0*122 mm., B. 0*021-0*027 mm. This species 
is very variable in outline : in some specimens it is very slightly triundulate, 
in others it is ± rhomboid. Pl. ii, figs. 25, 26. 

PiNNULARiA iGNOTA sp.n. Valve lanceolate, inflated in the centre, 
cuneate at the ends. Eaphe filiform, curved at the central nodule. Axial 
area one-third the width of the valve, narrower towards the apices. Central 
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portion of the area asymmetrical, usually a dot at one side of the central 
nodule. Costae strongly divergent in the centre. L. 0-160-0-202 mm., 
B. 0*022-0*032 mm. Costae 6-7 in lOfju. Frequent. Pl. hi, fio. 32. 

PiNNULARiA REOiNA sp.n. Valve linear, very slightly inflated in the 
centre, ends slightly cuneate. Median line straight. A distinct dot in each 
terminal nodule, central nodule bordered on each side by three or four dots. 
Costae divergent in the middle, convergent at the ends, and crossed by a 
distinct band close to the margin of the valve, and continued round the ends. 
L. 0*14 mm., B. 0*02 mm. Costae 6-8 in lOfc. Bare, Pl. hi, fio. 33. 

PiNNULARiA iMPERATRix sp.n. Valve linear, in the largest specimens 
the sides are usually slightly concave, ends rounded with a distinct sinus 
following the contour, from which the valve rises towards the median line, 
and descends to the centre where it is almost flat. Median line straight, 
nodules large, the central nodule surrounded by numerous large dots. Costae 
crossed by a fascia, divergent in the centre. A longitudinal line crosses the 
costae the whole length of the valve close to the axial area. This is probably 
the most beautiful of all the species of Pinnularia. L. 0*302-0*180 mm., 
B. (in centre) 0*042-0*046 mm. Costae 6 in 10/z, Bare. Pl. hi, figs. 84, 35. 

Pinnularia inepta sp.n. Valve linear, with cuneate ends. Axial area 
narrow, central area round. Median line straight, ending in comma-shaped 
terminal nodules, central nodule large with a luna on each side, bordered by 
several dots. Costae divergent in the middle, slightly convergent at the 
ends. L. 0*078 mm., B. 0*014 mm. Costae 10 in 10/^. Bare. Pl. ii, 
fig. 27. 

Pinnularia Passargei v. africana var.n. Differs from the type in that 
the valve is more constricted in the centre, and the ends more cuneate. 
Axial area narrow, expanding into an almost circular space in the centre. 
L. 0*08 mm., B. 0*017 mm. Costae 8 in lOp.. Bare. Pl. ti, fig. 28. 

Pinnularia chariessa sp,n. {xapUaaa, graceful). Valve linear, flat, 
very shghtly inflated in the centre, ends rounded. Axial area one-third the 
width of the valve. Median line undulate, terminating in a large pore in 
the shapeless terminal nodules. A faint luna at each side of the central 
nodule. Costae divergent in the centre, divergent at the ends. A delicate, 
but distinct species. Very common. L. 0*113-0*140 mm., B. 0*018- 
0*020 mm. Costae 8 in lO^t. Pl. ii, figs. 36, 37. 

Pinnularia chariessa v. inflata var.n. Valve more inflated in the 
centre than the type, ends cuneate.' L. 0*11-0*14 mm., B. 0*02 mm. in the 
centre. Intermediate forms connect this with the type. Frequent. Pl. h, 
figs. 38, 39. 

Pinnularia nigritibnsis sp.n. Valve linear to elliptical, with rounded 
ends, which are very slightly inflated. Central area lanceolate expanding 
asymmetrically round the central nodule. Terminal nodules broad. Costae 
divergent in the centre, convergent at the ends, crossed by a distinct band 
close to the central area. A robust species. L. 0*18 mm., B. 0*022 mm. 
Costae 7-8 in 10//,. Bare. Pl. hi, fig. 42. 


27 
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PiNNULABiA Debsbi, Hnst., Ber. Deut. Bot. Ges., 1926, p. 896, pi. v,. 
figs. 1-5, 8. L. 0*135-0*150 mm. Striae 6 in 10^. This rare and 
remarkable species is illustrated to show the manner of the attachment of 
the fmstules to form a colony. Unlike P. socialis Palmer, they are joined 
together by a row of teeth respectively attached to the edges of the hoops, 
the teeth from either valve alternating with each other, the frustules forming 
a coneatanate chain (as is shown in section in fig. 44), while in P. socialis it 
is the flat sides of the hoops which are in contact. The specimens from 
Warri were mostly conjoined in threes, while those originally discovered by 
Dr. Prederick Hustedt were in series of four or six. Frequent. Pn. in, 
FIGS. 43, 44. 

PiNNULARiA SALEBROSA sp.n. Valve linear with rounded ends, middle 
very slightly inflated. Median line undulate. Axial area broad, half the 
breadth of the valve, widening towards the ends, then rapidly decreasing. 
Costse nearly parallel, slightly divergent in the centre, forming an uneven 
line along the axial area. L. 0*262-0*207 mm., B. 0*032-0*025 mm. Costae 
6 in 10/r. Frequent. Pl. iv, fig. 45. 

PiNNULARiA CONFRAGOSA sp.n. Valve linear with slightly concave sides,, 
ends cnneate. Axial area at least half the breadth of the valve, except 
near the ends where it rapidly decreases. Median line straight. Costae- 
almost parallel, forming an uneven line along the axial area, and crossed by 
a band near the area. At the ends the costae are depressed at each side by 
a sinus. L. 0*18-0*22 mm., B. 0*027-0*080 mm. Costae 7 in lOja. Frequent. 
Pl. TV, FIG. 46. 

PiNXTJLARiA DACTYLXJS V. DEMERARiE Oleve, Navic. Diat., vol. ii, p. 90 ; 
Schm. At., pl. xlii, fig. 29 (unnamed). L. 0*17 mm., B. 0*039 mm. Bare. 

PiNNXJLARiA DACTYLXJS V. DARiANA (A.S.) ClevG, Navic. Diat., vol. ii,. 
p. 90. N. dariana A.S., Schm. At., pl. xlii, figs. 24, 26. Bare. 

PiNNXJLARiA viRiDis (Nitzsch) Ehr., Infus., p. 182. Badllaria viridis' 
Nitzsch, pl. iv, figs. 1-3. N. viridis Kiitz., Bacil, p. 97, pl. xxx, fig. 12 ; 
Schm. At., pl. xlii, figs. 11-14, 19, 21-28 (figs. 13 and 21 being typical of 
the Warn specimens). Bare. 

PiNxxjLARiA viRiBis V. INTERMEDIA Oleve, Diat. of Finland, p. 22, and. 
Navic. Diat., vol. ii, p. 91. N. major Schm. At., pl. xlii, figs. 9, 10. Bare.. 

PiNNXJLARiA GBNTiLis (Douk.) Gleve, Navic. Diat., vol. ii, p. 92. 
27. gmtilis Donk., Brit. Diat., p. 69, pl. xii, fig. 1 ; Schm. At., pl. xlii, fig. 2. 
Bare. 

PiNNULARIA CARDINALIS V. WARRIBNSIS Var.U., Schm, At., pl. xHv,. 
fig. 3 (unnamed). Variable in size. L. 0*128-0*190 mm., B. 0*026-0*040 mm^ 
Common. Pl. iv, fig. 47. 

PiNNULARiA CARDINALIS V. AFRiCANA (J. Brun.). 27. cardinalis -y.. 
africana J. Brun, Esp. nouv., p. 33, pl. xvi, fig. 9. Bare. 
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Gyrosigma Hassall, em Clem. 

Gryosigma Terryanum (H. Per.) Cleve, Navic. Diat., voL i, p. 114. 
PleuTOsigma Terryanum H. Per., Le Diatomiste, vol. i, Supplement, p. 18, 
pi. vii, fig. 21. Bare. 

Gyrosigma Spbncbrii V. NODiPERA (Grun.) Cleve, Navic. Diat., vol. i, 
p. 117. P. nodijerum Grun., Arct. Diat., p. 59, 1880. .P. Spencerii v. 
nodiferum (Grun.) V. H. Syn., pi. xxi, fig. 13. Not rare. 

Gyrosigma balticum V. SINENSIS (Bhr.) Cleve, Navic. Diat., vol. i, 
p. 119. P. sinensis Ehr., Ber., 1847, p. 485 ,* Mikrog., pi. xxiv, vii, fig. 11. 
Frequent. 

SVBIBELLATM. 

Nitzschia Hassall, em Grun. 

Nitzschia Brightwelli Kitton, Prit. Infus., p. 780, pi. viii, fig. 7, 1861 ; 
Schm. At., pi. cccxxx, fig. 2. Bare. 

Nitzschia Tryblionella Hantz. Eabh., Alg. No. 984 ; Cleve and Grun., 
Arot. Diat,, p. 69, 1880 ; Schm. At., pi. cccxxxii, fig. 14. Tri^lionella 
Hantzschiana Grun., Verb. Zool-Bot. Wien, vol. xii, p. 652, pi. xviii, fig. 29, 
1862. L. 0-08-0-09 mm., B. 0-0B5-0'037 mm. Frequent. 

Nitzschia circumsuta (Bail.) Cleve and Grun., Arot. Diat,, p. 77, 1880 ; 
Schm. At., pi. cccxxx, fig. 1. Surirella circumsuta Bail., Smith. Contr., 
vol, ii, p. 40, pi. ii, fig. 86. Tryblionella scutellum W. Sm., Brit. Diat., vol, i, 
p. 85, pi. X, fig. 74. L. 0-21-0-29 mm., B. 0-058-0-069 mm. Bare. 

Nitzschia sigma v. intbrcedens Grun., in Schneider, Nat. Beitr. Kauk,, 
p. 119 ; Schm, At., pi. cccxxxvi, fig. 5. L. 3-4 mm., B. 0-010-0-013 mm. 
Frequent. 

SUBIBELLEM 

Surirella Turpin. 

Surirella fastuosa v. opulenta Grun., Schm. At., pi. xx, fig. 1 ; 
Perag. Diat. de France, p. 248, pi. Iviii, fig. 1. L. 0-098 mm., B. 0-08 mm. 
Bare. 

Surirella guyanensis M. Per., in Temp, and Per., Diat. du monde 
entier, ser. ii, no. 251 ; Schm. At., pi. xxiv, fig. -25 (unnamed). Common* 
Pl. IV, FIGS. 48, 49. 

Surirella vasta Hust., Schm. At., pl. cccliv, figs. 6, 7. L. 0-127 mm.,, 
B. 0*035 mm. Frequent. Pl. iv, figs. 52, 53. 

Surirella Engleri f. recta 0. Muller, Nyassalande, part vii, p. 28,. 
pl. i, fig. 4 ; Schm. At., pl. ccxlv, fig. 17. Common. 

Surirella Engleri v. constricta f. subl^vis 0. Muller, Nyassalande,, 
part vii, p. 29, pl. i, fig. 9 ; Schm. At., pl. ccxlv, fig. 18. Common. 

Surirella Engleri v. warriensis var.n. Valve much narrower than 
the type, gradually constricted in the centre, with cuneate ends. L. 0-28 mm., 
B. in centre 0-019, at broadest part 0-07 mm. Common. Pl. iv, figs. 50, 51* 

27—2 
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CAMPYLODisctrs Mr. 

Campylodiscus Echenbis Ehr,, Ber. Ak. BerL, p. 206, 1840; Schm. 
At., pi. liv, figs. 8~6. 0. cri6rosu5‘W. Sm.j- Brit. Diat., vol. i, p. 29, pi. vii. 
fig. 55. Diam. 0-114 mm. Several of the specimens were much corroded, 
and some thickened specimens were found difficult to identify. Bare. 

Campylodiscus clypeus v. dbntatus var.n. Punctse large, tooth-like, 
very long at the apices of the central area, which is there bent forward 
away from the rim of the valve, as diagramatically shown in fig. 55. The 
valve is very rugged. Hyaline median area distinct, with a circular space 
in the centre. Not rare. Pl. iv, pigs. 54, 55. 

DESCBIPTION OF PLATES. 

All figures are X 450. 

PLATE I, 

Figs. 1-2. — Radiodiscua Chqfferaeif sp.n. 

Fig. 3. — Terpaince warrienaia, sp.n. 

Figs. 4-7: — Achnanthea infiaia (Kiitz.) Grrni. 

Fig. 8. — Gomphonema acuminatum v. turria (Bhr.) Cleve. 

Figs. 9-10.^ — Fruatulia interpoaita (Lewis) Be Toni. 

Fig. 11 . — Navicula puailla, W. Sm. 

Fig. 12. — Stauroneia ancepa v. ohtuaaf Grim. 

Fig. 13. — Pinnularia legumen, Ehr. 

Fig. 14. — Pinnularia divergena u. elUptica, Grun. 

PLATE 11. 

Fig. 15. — Pinnularia divergana v. capitcOa, var.n. 

Fig. 16. — Pinnularia divergens v. Schwainfurtii, (A.S.) Cleve. 

Fig. 17. — Pinnularia Hardeyana, Grev. 

Fig. 18. — Pinnularia Hartleyana v. attenuata, var.n. 

Figs. 19-20, — Pinnularia Hartleyana v. pulchella, var.n. 

Fig. 21. — Pinnularia Hartleyana v. parva, var.n. 

Fig. 22. — Pinnularia conapima, (A.S.) Cleve. 

Figs, 23-24. — Pinnularia major v. auhamta, (Ehr.) Cleve. 

Figs. 25-26. — Pinnularia eaox, Ehr. 

Fig, 27. — Pinnularia inepta^ sp.n. 

Fig. 28. — Pinnularia Paasargei v. africana, var.n. 

PLATE m. 

Fig. 29. — Pinnularia divergena v. rugoaa, var.n. 

Fig. 30. — Pinnularia epiacopaUs, Cleve. 

Fig. 31. — Pinnularia atauroptera v. omaia, A. Cleve. 

Fig. 32. — Pinnularia ignota, sp.n. 

Fig. 33. — Pinnularia regina^ sp.n. 

Figs. 34r-35. — Pinnularia imperatriXt spm. 

Figs. 36-37. — Pinnularia charienaia, sp.n. 

Figs. 38-39. — Pinnularia charienaia v. infiaia, var.n. 

Fig. 42. — Pinnularia nigritiensia, sp,n. 

Figs. 43-44. — Pinnularia Dehsei, Hust. 


PLATE IV. 

Fig. 45. — Pinnularia aalehroaa, sp.n. 

Fig. 46. — Pinnularia confragoaa, sp.n. 

Fig. 47, — Pinnularia cardincdie v. warrienaia, var.n. 
Figs. 48-49. — Surirdla guyanenaia, H. Per. 

Figs. 50-51. — SurireUa Engleri v, warrienaia, var.n. 
Figs. 52-53, — SurireUa vaata, Hust. 

Figs, 54r-55, — SurireUa dypeua u. dentatua, var.n* 
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XXII.— ON THE BEHA.YIOUE OE SMALL PIECES OF THE 611 . 018 . 1 . 
PULMONAEY OAYITY WALL OF HELIX A8PEBSA, KEPT 
IN BLOOD. 

By J. Bronte Gatbnby, D.PM1. (Oxon.), D.Sc. (Lond.), Professor of 
Zoology and Comparative Anatomy, and E. S. Duthib, M.B., M.Sc. 

Publ.), Eoekefeller Foundation Fellow in Experimental Cytology, 

Trinity College, Dublin. 

(Head November 1932.) 

Five Plates. 

Introduction. 

In a preliminary letter to “ Nature,” December 12th, 1931, it was shown 
that small pieces from the pulmonary cavity wall of Helix aspersa, when 
left in hanging drops of snail blood, in the classical manner used by investi- 
gators of tissue culture, did not die immediately, but underwent a number of 
interesting changes which could be watched easily under the microscope. 

In the material already used no aseptic precautions were taken, and 
though most of the preparations became contaminated by bacteria, consider- 
able growth could be observed in many examples. Owing to the illness 
of the senior writer, the various problems which arose have not been 
investigated beyond the stage indicated in the present paper, but in view of 
the interest of the work it was thought advisable to record the results already 
obtained seven months ago. 

One of the first difiSculties with which we were faced was to ascertain the 
normal histology of the wall of the pulmonary cavity. Our friend, Mr. Eobson 
of the British Museum of Natural History, kindly advised us as to literature, 
but we found that it was not easy to reconcile current accounts of the normal 
histology with the notions we had received in attempting to tissue culture 
pieces of the wall. 

We were obliged to turn from the tissue culture experiments to the 
question of the normal regeneration of the adult snail, and so our field was 
widened and the problems before us became somewhat more dijQSicult. Then, 
in our experiments we failed to find any mitosis of cells, and we were obliged, 
both from examination of sections of growing explants and direct observations 
of living cells, to conclude that normal mitosis was not the method of cell 
division in the snail when adult tissue was regenerating or growing in tissue 
culture. 
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In these days, when belief in the various aspects of the chromosome theory 
is almost universal, this observation presented some difficulty to us. We have 
been pleased to find that a German writer, L. Plate,* thirty-four years ago, 
claimed that in Janella the epithelial cells of regenerating tissues divided 
by amitosis. 

The present paper is divided into three parts. First, an account of the 
histology of the adult pulmonary cavity wall ; then a description of the normal 
regeneration of the wall when cut in the living adult snail ; and, finally, a 
preliminary account of the behaviour of the explants from the wall when 
left in hanging drops of blood. It is hoped that this paper may be followed 
by an account of the cytological behaviour of the various cells during tissue 
culture, but as the experiments have only recently been resumed it is not 
intended to go into these questions in the present communication. 


The Histology of the Adult Pulmonary Cavity Wall. 

We have recognized at least nine different types of cells in the wall. 
Pirst, there are the epithelial cells (EP in pi. I, fig. 3) forming a layer 
beneath the shell. These cells are columnar, and each one contains a distinct 
Golgi apparatus formed of yellow granules. In the snail, Helix fomatia, 
the pigment is absent. No basement membrane exists beneath these cells, 
which, as we shall see, freely wander off, both in tissue cultures and during 
regeneration. Immediately beneath the shell epithelium is a layer of loose 
connective tissue formed of small not closely packed cells, among which lie 
the third cell elements we have recognized. These are the so-called Leydig’s 
pigment cells, referred to here as pigment cells (PG in pi. I, fig. 3). In 
this region also are to be seen many strands of muscle fibres, which appear 
to run in a sheet beneath the epithelium, but which in places seem to be 
arranged into three systems — fibres MS^ and MS^, which run in opposite 
directions, and the tted system oblique. This arrangement is not clear 
in all parts of the wall, but ever 3 rwhere muscle fibres are present to some 
degree. These then form the fourth category of cells. Then comes the 
main sub-epithelial body of tissue formed of loose connective cells in which 
Ke many vesiculated cells (blasenzellen). These are, as their name suggests, 
rounded cells, with apparently no stainable cytoplasm, and a centrally 
placed nucleus. They lie in the region of the capillaries (VS in fig. 3), 
and constitute the fifth category of cells. Finally, beneath, there is the 
pulmonary epithelium (PP in fig. 3) lining the cavity itself. These cells 
have a more granular cytoplasm than the connective elements above. Now 
in addition to these six tissue elements, all of which are quite clear, there are 
to be seen in many examples giant cells, usually without pigment, and 
cubical epithelial cells lining the larger vessels, of which an example is not 
shown in fig. 3. We do not know whether the lining or endothelial cells of 

* ? references are given in a previous paper by the senior author, in the 

ArcinvfurExper.ZeUforsch. 1932. 
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the smaller vessels (CVB in fig. 3) are to be distinguished from the general 
loose connective elements whieh form a great part of the pulmonary wall. 
Possibly further investigation may solve this problem. 

Besides the eight tissue elements above mentioned, special large slime 
glands exist here and there throughout the entire outer layer of the snail 
and are brought into play very actively when the shell is cracked or broken. 

The blood of the snail contains numerous leucocytes of an active amoeboid 
nature. If the flattened waU is examined from above, or in section, it will 
be noted that grooves produced by folds of the shell epithelium are always 
present. In pi. I, fig. 3, at 6E, such grooves are shown, and will be noted 
in all the figures in this paper which depict the epithelium of this region. 


The Process of Normal Regeneration in the Adult Cavity Wall. 

A number of snails were taken, and portions of the shell having been 
removed, small penetrating cuts were made in the wall of the pulmonary 
cavity. The snails were killed at intervals up to six weeks and a histological 
examination made of the damaged area. It was found in this manner that 
the regenerative power varied greatly according to the amount and location 
of the damage. By selecting typical specimens it was found possible to 
trace the stages in normal regeneration, and these are shown in figs. 11-13. 

Pig. 18 is from a specimen taken 3 hours after the incision was made. One 
side only of the wound, which runs through a blood-vessel CVB, is shown. 
The section is remarkable for the great increase in the number of cells occurring 
at the points marked CPL. This has been produced in part by an inwander- 
ing of amoebocytes, which are especially prominent at the periphery of the 
mass. The central portion consists mainly of cells with large oblong nuclei, 
which display a parallel arrangement and are to be identified with the 
connective tissue elements before described. Portions of the blood-vessel 
waU at K show an attempt at forming the bulbous arrangement found in 
the cultures (pi. II, fig. 4 or 5). No mitotic divisions ever occurred, but 
nuclei presenting what appear to be various stages in amitosis are quite 
common. 

Pig. 12 is from a specimen taken 24 hours after making an incision. The 
two edges of the wound are shown in this case, and in the right-hand edge 
at the point L the blood-vessel CVB appears to be closed by masses of cells 
similar to CPL in the previous figure. On the opposite edge, since the blood- 
vessel was undamaged, the incision has merely resulted in an increase in 
the number of ceUs, among which inwandering amoebocytes are prominent. 

Pig. 11 shows the condition found after 15 days when union of the cut 
edges has occurred. The opposing borders have become united at the upper 
and lower points, and a very strong connective tissue union, OT, has been 
effected in between. This consists mainly of connective tissue cells laid 
in parallel bundles, with amoebocytes in between. At EPE the epidermis 
is reforming and consists of two or three layers of tall columnar cells, which 
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contain the yellow granules and are continuous with the normal epithelium 
on either side. 

It is noteworthy that in the sequence of events described no division by 
mitosis was ever seen, while figures suggestive of amitosis were extremely 
common. The character and amount of the cell prohferation made it 
unlikely that very much was due to inwandering of cells. While conditions 
reminiscent of the bulbous formations (pi. II, fig. 4) were present in some 
cases, as in fig. 11, nothing of the magnitude described in the case of a culture 
was ever found during regeneration, so that one must conclude it is not a 
condition which may be produced in the hving animal. 

Technique. 

A description of this will be found in a previous paper * by the senior 
author. 

The types of preparation used by us have been as follows : 

1 ty'pe . — The ordinary hanging drop in a hollow-ground slide, sealed 
with vaseline. 

No. 2 ty^e . — The same, but with another small cover-slip underneath, 
so that the explant is slightly compressed. 

No. 8 ty'pe . — ^Explants left in a comparatively large amount of blood in 
a dish or deep hollow-ground slide. 

No. 4 type . — ^As in type 1, but various parts of the section as shown in 
pi. I, fig. 8, had been excised j for example, the layer PP (pulmonary 
epithehum) had been cut off. 

The HANaiNO Drop Preparation, Type No. 1. 

In many of the preparations of type 1, the first change noted in even as 
short a time as 10 minutes is the stretching or prolongation down of the 
columns of cells just above the letters PP in pi, I, fig. 3, These columns 
appear to be forming the waUs of capillaries, and a much later stage in the 
process of prolongation is shown in pi. II, fig. 5, in the area between the 
letters X and PG (upper). The actual columns become very attenuated, 
and amoebocytes may be seen actively passing down from the centre of the 
explant to the outer or pulmonary epithelial layer. 

This process continues for many hours, till in preparations made in the 
day, and left overnight, one gets the appearance next morning shown in 
pi. II, figs, 4 and 5, and pi. Ill, fig. 6, where extraordinary bulbous structures 
are produced. In fig. 4 two outgrowths are seen at BO, and in fig. 5 there 
are four, three below of different sizes and the very large one above. In this 
and the other example shown in fig. 4, the original explant area is roughly 
the square or oblong part in the middle defined by the presence of pigment 
cells of Leydig. 

In pL I, fig. 1, is a section through a very good example exhibiting 

* Arehiv fiir Exper. Zellforsch. 1932. 
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the maximum amount of outgrowth shown by this hanging drop preparation 
of type 1. The original explant area is enclosed in a line, the main bulb 
coming out on the left. 

While the initial stretching or tenuation of the cells in the region VS 
(in fig. 3) may be connected with the production of mucus, the later forma- 
tion of bulbs is not so due, because the bulb is a hollow structure which 
pulsates freely, and which contains liquid material not mixed to a notice- 
able degree with mucus. In many specimens of type 1 the explant is seen 
to be surrounded with a layer of mucus, M, in pi. II, fig. 4. This mucus 
layer is not found invariably and where present seems to be due to the 
fact that the explant was cut from an area rich in mucous cells. 

Now it is well known to embryologists that areas of great cellular activity 
stain deeply in the various dyes used in this branch of zoology. It is a 
curious fact that in the outgrowing bulbs, such as are shown in pi. II, 
figs. 4 and 5, BO, the stain is much denser. In pi. II, fig. 5, BO^, which 
was stained in hsematoxyhn and eosin, that peculiar purple appearance which 
signifies cellular activity is very noticeable. There can be no mistake about 
this, as it is present in all examples which have been studied. 

Accompanying, and keeping in front of the bulbous outgrowths, the pul- 
monary epithelium (PP in pi. I, fig. 3) is . always present. If it is cut, it 
regenerates in a short time, and the whole outgrowth appears to be dominated 
or confined by this layer. Now the explants we have used can be likened to 
a tile, the glaze on the top being the shell epithelium, the main substance 
of the tile the bulk of cells (VS in pi. I, fig. 3), and the bottom of the tile 
being the layer of pulmonary epithelium, PP. The sides of the explant are, 
of course, free of epithelial cells of the pulmonary layer. No bulbous out- 
growth is ever free from the flat pulmonary epithelial cells, and the conclusion 
to be drawn is that one of the first things which happens to the explant when 
placed in the blood drop is the spreading-over of the epithelial cells. This 
conclusion is also supported by examination of the natural regeneration 
stages depicted in pi. V, figs. 11-13, where the pulmonary epithelial cells 
actually penetrate into the regions where amcebocyte invasion and multiplica- 
tion is in active progress. 

It was also this conclusion as to the dominating activity of the pulmonary 
epithelium which led the senior author to make preparations in which the 
lower layer had been cut off with a sharp scalpel — the results of which will 
be reported below. 


The Stkxjctijre of the Bulbous Outgrowth. 

This is shown in pi. I, fig, 1. Underneath and drawn to the same 
magnification is a comparable control-piece, the area cultured being marked 
in a line. The Greek letter, a, marks a comparable region which would 
produce the large bulb on the left, and j8 marks the smaller region on the 
right. Besides this, all the lower region of the original explant has grown 
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out to form attenuated bladder-like structures. In fig. 3 the region, a, 
-comparable to that which produced the large bulb in fig. 1, left, is iawn at 
a higher power and has already been described previously. 

Now the first question which occurs is whether there has been actual 
multiplication of cell elements in the metamorphosis of such an explant area 
as marked in pi. I, fig. 2. It is quite obvious that the cells in fig. 1 are much 
spun out, and that at least a great deal, if not all, of the change is due to the 
loosening out of the individual tissue elements. Closer examination of 
comparable pieces before and after culture leads us to believe that there has 
actually been a great deal of cell multiplication. Por one thing, the area 
to be covered by the pulmonary epithelium has been enormously increased. 
It is quite true that pockets of what appear to us to be pulmonary cells exist, 
as at PPX in pi. I, fig. 3, and might spin out and cover a greater area, but 
we do not believe that such spinning out could account for the apparent 
multiplication of cells in this area. 

The actual behaviour of each cell element of the eight categories mentioned 
in the description of the section in pi. I, fig. 3, have not yet been followed 
out by us, but some information on the more obvious points in this subject 
will be given below. 

When touched with a needle,. the bulbous outgrowths undergo a sort of 
peristaltic movement, and in the actual culture they usually move spasmodic- 
ally when under observation. This movement is caused either by contraction 
of amoebocytes or by masses of muscle fibres which have migrated, or 
metamorphosed into the general tissue of the explant. 

In some cases, especially of pieces of exptant nearer the mantle cavity 
border, flat outgrowths of pure connective tissue (PO in pi. II, fig. 4) may 
be seen. These are quite different from the bulbous outgrowths. 


The Behavioue of Cells at the Edges of the Explants. 

In pi. II, fig. 4, at X, for example, examination of those explants which 
adhere to the cover-slip when the preparation is fixed and stained, will show 
that here and there cell areas have grown out and flattened on the shde in 
the manner so fa mil iar to those who have had experience of vertebrate tissue 
cultures. 

In pi. IV, fig. 8, is a preparation about 12 hours old, the migration of 
amoebocytes (A) and of shell epithelial cells (EP) from the underlying explant 
(MS) being clear. The amoebocytes have engulfed much of the pigment (P) 
from the pigment cells of Leydig (PG). Both classes of cells which are 
wandering out are adhering to the cover- slip. The shell epithelial cells 
wander out quite freely, but no pseudopodia have been noted on them, as is 
the case with the amoebocytes. 

This group of cells in fig. 8 has not made any sort of coherent mass, but 
in pi. Ill, fig. 6, which is about 24 hours old, there has been considerable 
multiplication. In fig. 7 a profile plan of this culture is given. The cover- 
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■slip is at 00, the body of the explant at EX, and at GP is a mass of cells 
■filling in a space between the cover-slip and the explant. The point of this 
mass is shown in pi. Ill, fig. 6, from above. This is a very good example of 
one type of activity found in cultures from 1 to 3 days old. 

The amoebocytes contain much pigment which they have ingested, and 
where the space between the cover-slip and the explant is deep their number 
is considerable. The edge GP consists of cells much flattened. At EP 
are numbers of shell epithelial cells, which have wandered out, adhering 
to the cover-slip. Below, at BO, a bulbous outgrowth is shown. This is not 
the only type of outgrowth which takes place ; there is another variety in 
which there is a greater mass movement of cells. An example of this has 
been published in a previous paper on this subject. 

The Appearance of Shell Crystals in Type 1 Preparations. 

It is quite common for crystals which are unquestionably of the same 
nature as the shell to appear in hanging drop preparations. These appear 
;at a distance from the explant usually somewhat greater than the coating 
nf mucus marked M in pi. II, fig. 4. In fig. 10 examples are drawn freehand. 
Some are clavate, some hour-glass shaped, and others variations of these 
types. In fig. 9 is a camera lucida drawing of a group of crystals, the three 
•cross-hatched spaces marking regions where the crystals are absent. In 
many crystals a sort of organic core can be seen, in others one end of the 
crystal is obviously of a different constitution, as in pi. IV, fig. 10, upper. 
It has been suggested to us that these crystals appear by virtue of evaporation 
of the blood, and are not directly connected with activity of the epithelial 
cells of the explant. So far as we are aware no crystals appear from blood- 
alone mounts, and we believe that the cells of the explant are connected with 
the appearance of the crystals. Further than this we have not gone at 
present. It should be mentioned that we have not so far found crystals in 
mounts of type 2.* 

The Hanging Drop Preparation, Type 2. 

This is the same as before, but a small piece of cover-slip has been put 
under the hanging drop, so that the explant lies between the two covers, 
;and is thereby somewhat compressed. In these, naturally, the large bulbs 
are absent, though smaller outgrowths occur. The main interest in these 
preparations is the migration of epithelial cells down, along and out of the 
grooves marked GE in pi. I, fig. 3, and the more normal tissue culture 
appearance of the edges of the explants. Aggregations of cells which can be 
positively identified as due to cell multiplication are much commoner. Such 
preparations are not illustrated in the present paper owing to the fact that 
vre have not yet made any permanent preparations of such specimens. We 

* Recently Miss J . C. HiU has found crystals formed on and around cotton wool hairs 
placed near the explant. 
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have found that they readily come away from the cover-slips, thus disturbing 
the appearance of the outgrowths. It appears that the closeness of the two 
cover-slips encourages the cells to grow out in the small space between. In 
the case of the shell epithelial cells, however, it is very likely that the slight 
pressure exerted by the capillary attraction between the two cover-slips is 
largely instrumental in squeezing out the cells. 

Preparations op Type 3. 

These are explants left in deep hollow-ground slides, or in stender-dishes 
of blood. In our experience these are not any better than the hanging drop, 
type 1, and certainly not so good as those of type 2. The same bulbous 
outgrowths occur, but their growth never continues beyond about 8 days, 
even though bacteria cannot be seen actively mo\dng in the preparation. 

Preparations op Type 4. 

These are probably the most interesting of aU. The mantle wall is out 
into thin slices and each piece is turned on its side and the lower layer cut 
off. By this means the pulmonary epithelium is removed. Outgrowths are 
thus deprived of the wall (PP), and the result is a culture which looks much 
more like the typical vertebrate tissue culture. In such preparations large 
aggregations of the various cells of the main substance of the mantle cavity 
wall can be procured. These preparations are better when put up in double 
cover-slips, as in type 2. 

Amitosis in Eegeneration and Cultivation. 

In any section of the normal mantle cavity wall many binucleate cells 
and cells with nuclei in various stages of construction are to be seen. In 
sections of mantle waU from half-grown snails in the sum m er no mitoses 
have been found. In no case have we seen mitoses in explants, where we 
believe that cell multiplication is rapidly taking place. On the other hand, 
even a few minutes after the explant has been placed in blood and put under 
the microscope, constriction and separation of cells by the amitotic method 
has been observed. 

We have concluded that in culture and normal regeneration, and probably 
in normal growth as well, the cells of the snail multiply by amitosis. In the 
gonad, of course, normal homotypic and heterotypic mitoses exist. 


Duration of Cultures. 

In the ordinary hanging drop preparations kept at 26-30° C. the explant 
continues changing for at least 3 days. In nearly every preparation bacterial 
infection then becomes very marked and the changes in the cells of the 
explant cease, and matters reach a stage when a balance between the 
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resistance powers of the tissues and the toxic effects of the bacteria is 
brought about ; gradually, however, the whole preparation becomes infected 
with dense masses of bacteria, and the cells begin to disintegrate. It is 
surprising how long such preparations will last — one such having many 
living cells two months after the preparation had been put up by the senior 
writer. 

In cultures left at room temperature, the metamorphosis of the tissues 
of the explant proceeds slowly, and the subsequent invasion by bacteria is 
neither so extensive nor so potent. From a study of small explants left in a 
large quantity of blood, and in which bacterial invasion is either slight or 
not present at all, it is evident that continued mass growth, or change as such, 
does not go on beyond about 3 days at 26-80“ C. The reason for this is 
unknown to us at present, and until artificial media have been prepared, 
and the matter further investigated, it is useless to speculate. 

In any case growth in the snail must be rather slow, as holes cut in the 
mantle cavity of the living snail may be many weeks old before they are 
finally regenerated. 


DESCRIPTION OF PLATES. 

Lettering, 

A = amc8boc3rbes. 

BO = bulbous outgrowth. 

CO = cover-slip. 

CPL = regenerating cut edge of mantle. 

CT = connective tissue. 

CVB = cavity of blood-vessel. 

E = migrated shell epithelial cells. 

EP = shell epithelial cells. 

EPR = regenerating shell epithelium. 

EX = explant. 

FO = flat outgrowth. 

GP s= growing point. 

GR = grooves in shell epithelial layer. 

M = mucus. 

MS = muscle. 

P = broken-down pigment cell. 

PG = pigment cells of Leydig. 

PP = pulmonary (mantle) cavity epithelium. 

VS = vesicle (blasenzellen) cells. 

X = marks limits of explant and cell outgrowths in fig. 4. 


Fig. 1. — ^Three-day-old explant. Section. Original explant area inside lines. 

Fig. 2. — Comparable control-piece ; same magnification. Greek letters a and correspond 
to outgrown regions in fig. 1. 

Fig. 3. — Same as fig. 2 ; higher power to show some of the cell elements. 

Figs. 4 and 5. — ^From whole mounts of three-day-old explants. 

Fig. 6. — Edge of amoebocyte outgrowth from explant. 

Fig. 7. — ^Plan of fig. 6, in profile. 

Pig. 8. — ^Early outgrowth stage showing outwandering of amoebooytes and epithelial cells. 
Figs. 9 and 10. — Shell crystals found around explants. 

Figs. 11-13. — Sections from adult snail showing regenerating stages at 3J hours, 24 hours, 
and 15 days. 
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ALFEED CHASTON CHAPMAN, P.E.S., P.E.M.S. 

By the death of Alfred Chaston Chapman on October 17th last, at the age 
of sixty-two, the Society has been deprived of a distinguished Past President 
and a Fellow of outstanding personality. 

Bom in 1869, he was educated privately and at Leeds Grammar School 
subsequently entering University College, London, where he took his scientific 
training under Williamson, Charles Graham and Carey Foster, ultimately 
becoming Senior Demonstrator in Apphed Chemistry. 

In 1888, at the early age of eighteen, he commenced practice in London 
as an analytical chemist in association with Prof. Charles Graham, and a 
little later he set up in practice on his own account in a small laboratory in 
Fenchurch Street — a somewhat perilous undertaking in those days. His 
originality, however, together with his exceptional ability, quickly estab- 
lished for him a growing practice in the fermentation industries, in which 
he became a leading consultant,, and he soon moved to larger premises at 
8, Duke Street, Aldgate, where he continued until his death, his laboratories 
occupying the whole building. 

In 1899 he became Honorary Secretary of the Society of Public Analysts,, 
which ofl5ce he held until 1914, when he was elected President of that 
Society. In 1903 he was appointed Public Analyst to the City of St. Albans, 
and in the same year he was admitted to the Fellowship of the Eoyal Micro* 
scopieal Society, of which he was elected President in 1924, which office he 
held for two years. 

In addition to his numerous public and professional appointments, he 
was a member of the Court of the University of Leeds, and of the Board of 
Studies in Chemistry of the University of London. He was also a member 
of several Government committees, including the Scientific Panel of the 
Board of Trade, the Advisory Committee on Plant and Anim al Products of 
the Imperial Institute, the Eoyal Commission on Awards to Inventors, the 
Forestry Products Eesearch Board, the Chemistry Eesearch Board, and the 
Government Committee on Ethyl Petrol. He was a Past President of the 
Institute of Brewing, and of the Institute of Chemistry, and was a Vice* 
President of the Eoyal Institution. He was also an Honorary Member of 
the Societe de Zymologie Pure et Appliquee of Belgium, a Vice-President of 
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the Jury at the International Exhibition at Brussels in 1910, and Honorary 
Professor of the Ecole Superieure de Brasserie, Ghent. 

Chapman was a brilliant technologist and an original thinker. His- 
many communications published in various technical and scientific journals 
cover a wide range in pure and applied chemistry, and his contributions to 
knowledge were recognized by his election to the Eellowship of the Eoya! 
Society in 1920. 

For many years he cherished the idea of seeing established in England 
an institute of industrial microbiology, in which he conceived the Eoyal 
Microscopical Society should play an important part. This idea, to which 
he devoted much patient thought and labour, he gave eloquent expression 
to in his Presidential Address to this Society in 1926, and also in his Cantor 
Lectures on Micro-Organisms and some of their Industrial Uses, which he* 
delivered before the Eoyal Society of Arts. He was convinced that such an 
institute, with its organized facilities for systematic research, the training of 
competent workers, and the preparation and supply of pure cultures, would 
prove of inestimable advantage and benefit to British industries, and it was^ 
his deep conviction and knowledge of the increasingly important part played 
by micro-organisms in modern industrial processes that led him to urge the* 
desirability of such an establishment. It was not, however, without feelings 
of disappointment for him that, through the long-continued financial depres- 
sion of the country, he saw but little hope of an early materialization of the 
object he so ardently advocated. 

Chapman’s absolute devotion and sincerity, together with his wide* 
knowledge and balanced judgment, were his dominant characteristics, and 
he will long be remembered for his loyal support of British scientific insti- 
tutions, and his sincere desire to further the practical applications of science^ 
in industry. His loss is sadly mourned. C. T. 
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BOTAITY. 

{Utider the direction of A. B. Rendle, D.Sc., F.R,S,) 

GEHNEEAIi. 

Cytology. 

Chromosomes of Allium and Nothoscordum. — E. Anderson The 
Chromosome Complements of Allium stellatum and Nothoscordum bivalve/^ Annals 
Missouri Bot, Garden, 1931, 18, 465-68). The basic chromosome number in the 
genus Allium is 8. Eoot-tips of Allium stellatum show fourteen large chromo- 
somes, one pair bearing satellites. Seven chromosomes are present in the pollen 
mother-cells, one bearing a satellite. The attachment constrictions are usually 
median or submedian, and meiosis is perfectly regular. Pollen-mother-cells of 
Nothoscordum bivalve have nine chromosomes, seven with median or submedian 
constrictions, and two with terminal constrictions. It is suggested that Nothos- 
cordum may have been derived from an eight-chromosomed parental stock by the 
division of one of the large median-constricted chromosomes. Measurements of 
the chromosomes support this view. J. L. 

An Unfixable Dwarf Wheat.-— C. L. Htjskins A Cytological Study of 
Vihnorin’s Unfixable Dwarf Wheat,” J. Genetics, 1931, 25, 113-24). The author 
summarizes the conclusions of Engledow and Wadham (1926) concerning 
the genetics of Vilmorin’s ever-splitting dwarf wheat plants. Three main types of 
progeny are produced : normals, dwarfs, and pigmies. The pigmies are rare, the 
dwarfs and normals occur in varying ratios which approach 1:1. Cjrfcological 
study has been made of three ever-splitting dwarfs, one pigmy, and three normal 
segregates. Forty-three chromosomes are found in the dwarfs, forty-two in the 
normals (typical for Triticum vulgare), and forty-four in the pigmy. The extra 
chromosome of the dwarfs is usually included in a trivalent association, but it 
may be a univalent, or be included in a quadrivalent or a quinquivalent. Several 
quadrivalent associations were found in each normal segregate. Two different 
lengths of chromosome are concerned. One dwarf plant was found to have an 
e:^ra “ short ” chromosome, the two others, an extra “ long ” one. Since the 
different-sized chromosomes can pair, many difierent chromosomal types of 
progeny are possible. These difierences in the proportion of “ long ” and short ” 
chromosomes within each of the three main types are probably responsible for 
much of the variation noted by Engledow and Wadham. J. L. 

Somatic Chromosomes of the Genus Sorghum.— C. L. Huskins and 
S. Gr. Smith (‘' A Cytological Study of the Grenus Sorghum Pers. I. The Sonoatic 
Chromosomes,” J, Genetics, 1932, 25, 241-9). The somatic chromosomes were 
studied in the root-tips of various species and varieties of the genus Sorghum 
within the section Bu-sorghum, A fixative 2Bd,” devised by Mr. La Cour, was 

28 
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found superior to older standard fixatives, and the formula for the new fixative 
is given. In the Johnson grass, S, halepense, the somatic chromosome number 
was found to be 40. In all other species and varieties it was 20. One peculiar- 
shaped chromosome can be identified in all the species examined. It is present 
only in duplicate in the tetraploid S, halepense. Frequently tetraploid areas, and 
in one case an octoploid area, were found in root-tips of diploid plants. J. L. 

Cytological Aberrations in Wheat. — ^Le Boy Powers (“ Cytological 
Aberrations in Kelation to Wheat Improvement,” J. Amer. Soo. Agronomy, 1932, 
24, 531-6). Considerable inherited variability is encountered within single 
varieties of wheat. The varieties used in this investigation were Marquillo, 
Marquis, and Minn. No. 2303, and a brief description of each is given. The 
chromosomal aberrations found occurring in these three varieties were : (1) micro- 
nuclei in the cytoplasm of immature pollen grains, (2) non-orientation of one or 
more chromosome pairs on the equatorial plane at first metaphase, and (3) non- 
conjunction, or the occurrence of unpaired chromosomes at first metaphase. The 
results show that cytological aberrations occur in greatest frequency in MarquiUo, less 
in Marquis and still less in Minn. No. 2303. The progeny of all three varieties was in- 
vestigated with regard to the following character : weight of seed, height, and per- 
centage fruitfulness of each plant. The results show that the cytological irregularities 
have an important relation to the development of characters studied in the progeny 
in Marquillo and Marquis, but were not significant in Minn. No. 2303. J. L. 

Cytology of the Cruciferae.— Irene Manton (“ Introduction to the General 
Cytology of the Cruciferse,” Ann. Bot., 1932, 46, 509-56), Boot-tips of some 250 
species representing about eighty genera were examined to ascertain the effective 
evolutionary trends in nuclear organization, and to correlate the chromosomes 
with taxonomy. The formula of satisfactory fixatives and times of staining are 
given. The chromosomes are usually small, exceptions being in Matthiola, Hesperis, 
Ib&ris, Bunias, and Memnvillea. In Iheris supernumerary fragments are recorded. 
The fimdamental chromosome numbers are 5, 6, 7, 8, 9, 11, 13, and 15 ; the actual 
somatic numbers in some species of Crambe reach 120. Local pol 3 q)loid areas are 
recorded in roots of eight species. An aneuploid relationship is frequent between 
the fundamental numbers of genera, though rare between species of any one genus : 
it is usual, however, in the Brassicinse and to a less extent in the Hesperidinse. 
Pol^loidy between species is frequent, the highest values being recorded in Cramhe. 
It is suggested that there have been two distinct evolutionary processes in the 
Cruciferae : (1) Multiplication of Forms, and (2) Progressive Evolution. Aneu- 
ploidy appears to be frequently a positive factor in the latter process, while poly- 
ploidy, though closely involved in the former, appears often to be a barrier to true 
progress. A complete list of chromosome numbers is appended. J. L. 

Interspecific Hybrid in Crepis.— C. F. Poole (“The Interspecific 
Hybrid, riibra X C.fmtida, and some of its Derivatives. II. Two Selfed 

Generations from an Amphidiploid Hybrid,” Univ. Oalif. Pub. Agric. 8ci., 1932, 
6, 231-55). Boot-tips of plants of two selfed generations from an F 2 amphidiploid 
C. Tvbra X G.fcetida hybrid have been examined. In the first selfed generation 
the chromosome numbers were approximately one-half euploid and one-half 
aneuploid. The aneuploids were equally divided between 4n 1 and 4n — 1, 
and the euploids equally divided between those having no rearrangements in the 
4n set, and those showing various degrees of rearrangements. The second selfed 
generation from tfeee plants of the first generation indicated that the range in 
chromosomal distribution was si mila r to that in the first. In both selfed genera- 
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tions fertility was almost wholly confined to euploid plants. Two aneuploid 
4n + 1 plants were fertile. Each of these had, in addition to one extra chromo- 
some, one deficient chromosome, thus balancing the additional amount of chromatin 
matter. Fertility never exceeded 10 p.c. even in the most fertile derivatives. 
This indicates that stable races are not likely to be derived from the amphidiploid. 
The more fertile plants of both generations had complements of an unbalanced 
nature. Several well-demonstrated cases of newly constituted chromosomes were 
observed in both generations. J. L. 

Functionless Hybrid Germ Cells in Wheat. — W. P. Thompson and J. M. 
Armstrong- (“ Studies on the Failure of Hybrid Germ Cells to Function in Wheat 
Species Crosses,” Canadian J. Research, 1932, 6, 362-73). Chromosome numbers 
were determined in numerous male gametophytes of F^ between 21- and 14- 
chromosome species of wheat. Pollen grains with various numbers from 14 to 21 
are actually formed in approximately the theoretically expected proportions. 
Such grains with intermediate numbers are retarded in their nuclear development. 
Eetardation is correlated with a deficiency in cjrfcoplasmic contents, 10-15 p.c. of 
the grains showing little or no cyiioplasm, and about 20 p.c. showing less degree of 
cytoplasmic reduction. All grains with reduced cjrboplasm and some of those with 
normal contents show only one or two nuclei and no organized male cells when the 
normal grains are mature. They cannot therefore function with the mature ones 
when the stamen dehisces. Complete abortion of some grains with intermediate 
chromosome numbers is seen, and retarded nuclear development in others. Only 
11 or 12 p.c. of Fi pollen grains germinate under the best experimental conditions, 
in contrast with 70 or 80 p.c. for parental pollen. No grains with reduced cyto- 
plasm germinate, and at least 50 p.c. of those with apparently normal cytoplasm 
fail to germinate. J. L. 

Origin of Spartina Townsendii. — C. L. Huskins The Origin of Spartina 
Townsendii/' Genetica, 1931, 12 , 531-8). From its characteristics and the circum- 
stances in which it arose, Spartina Townsendii is considered to be a hybrid of 
S. cdterniflora X S. stricta. The material showed great difficulty as regards 
fixation; finally La Cour’s fixative (the formula for which is given) gave satis- 
faction for chromosome counts. The somatic chromosome number for S. Town- 
sendii was found to be 126, the highest yet recorded in the Graminese. Seventy 
somatic chromosomes are present in S. alterniflora and fifty-six in S. striata. 
S. Townsendii has evidently originated by chromosome doubling, following on 
interspecific hybridization. It is an extremely successful new species, having 
spread widely and almost eliminated its parent species when coming into com- 
petition with them. It seems justifiable to regard it as an outstanding example of 
the significance of alloploidy in plant evolution. J, L. 

Haploid Japanese Morning Glory. — ^N. U. On the Beappearance of 
Haploid in the Japanese Morning Glory,” Jap. J. Rot., Tokyo, 1932, 6, 225-43). 
The haploid studied occurred among 300 Fj progenies of the cross Normal X Pine 
Inconstant varieties of Pkarhitis Nil. Morphologically the plant was greatly 
reduced in size in aU its parts. The pollen grains showed great variability in size 
and a high degree of abortion. Fifteen somatic chromosomes were counted in the 
epidermal cells of young petals. Yarious irregular features of meiosis are described 
in detail. The fifteen univalent chromosomes may pass to the poles in the 
follomng ways : 3 and 12, 4 and 11, 5 and 10, 6 and 9, 7 and 8. In many cases 
the distribution was made more irregular by the occurrence of laggards. Frequently 
binucleate pollen-mother-cells were seen. Measuremants of cell size in epidermis 
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of stem, leaf, and corolla and of pollen-motlier-eells show about 20-40 p.c. diminu- 
tion from those of normal diploids. The number of pollen-mother-cells per loculus 
of haploid anther is also reduced. The haploid was completely sterile, but asexually 
propagated by grafting on sweet potato. The grafted scions showed vigorous growth. 
A bud mutation was observed in one of the shoots. The origin of the haploid is 
discussed and the suggestion made that it is due to an apomictic development 
of an egg caused by a particular pollen grain of the male parent. J. L. 

Leaves of Healthy and “ Silvered Victoria Plum Trees. — ^Ursula 
Tetley (*' The Development and Cytology of the Leaves of Healthy and ‘ Silvered ’ 
Victoria Plum Trees,’’ Am, Bot., 1932, 46, 633-52). A detailed account is given 
of the development of normal plum leaves from the earliest stages in the bud until 
maturity. The development is characterized by three main stages : (1) the 
meristematic stage, in which the rate of cell division is very high ; (2) the stage of 
vacuolation and extension, during which cell division continues in the palisade 
layers but slows down in the mesophyll ; (3) the development of the intercellular 
space system and acquisition of mature structure. Nuclear division in the normal 
leaves is described. The number of chromosomes is large, but no accurate coimt 
was obtained. There is no spireme stage, but the chromosomes separate out as 
definite entities from a complex network formation. The development of leaves 
firom trees attacked by Stereum purpureum is compared with that of normal leaves. 
The chief differences are seen in the active meristematic condition. In diseased 
leaves many nuclei become disorganized and show a dense staining reaction; 
others show metaphase chromosomes clumped on the spindle and appearing to 
pass to either pole without separating as definite units. This degeneration of 
nuclei inhibits cell division in the palisade and is correlated with the subsequent 
separation of the epidermis from the palisade. The further development of silvered 
leaves is essentially the same as in normal ones, though the mature shape may be 
altered. The senescent changes are also similar, but occur earlier in the season 
and at a greater rate in silvered leaves. J. L. 

Chromosome Pairing in Wheat and i^gilops Hybrids. — John Percival 
{“ Cytological Studies of some Wheat and Mgilops Hybrids,” Ann. Bot., 1932, 46, 
479^01). Meiosis was investigated in eleven hybrids between (1) species of 
wheats, (2) species of Mgilops and wheats, and (3) species of Mgilops. A list of 
the hybrids concerned and the parental chromosome numbers is given. In all the 
hybrids the chromosomes are clearly defined at heterotypic metaphase and are 
either (1) all bivalents, (2) all univalents, or (3) some bivalents and some univalents. 
The bivalents are of two types, namely, (1) the acrosyndetic form in which the 
two component chromosomes are joined end to end in a straight line, and (2) the 
parasyndetie type in which the ckromosomes are united in the form of a ring or 
broken link, or the association may be so close that the chromosomes lie side by 
side. The constancy of these differences suggests that they are of fundamental 
significance. In some of the hybrids all the bivalents are of the same type, in 
others both types are found, wMe in a third group only univalents are present at 
heterotypic metaphase. The results of this investigation suggest that (a) where 
all the bivalents are of the ‘‘ parasyndetie ” type the parents of such a cross belong 
to the same species ; (h) where only acrosyndetic bivalents are found, the parents 
are more remotely related, being usually more marked varieties or subspecies ; 
(c) where only univalents are observed the parents belong to different species. 
The prophase stages were also studied. The single leptotene threads of early 
prophase are considered to be half-chromosomes, their association leading to the 
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formation of univalent cIiTomosomes. Both the straight acrosyndetic and ring 
parasyndetic ” bivalents appear to be formed in the same way, namely, by end- 
to-end union of whole chromosomes, which in the parasyndetic ’’ type are bent 
round, sometimes becoming joined at both ends. , J. L. 

Pollen-Tube Growth in Daturas. — J . T. Buohholz and A. F . Blakeslee 
(“ Pollen-Tube Growth in Primary and Secondary 2n + 1 Daturas, Amer. J. Bot., 
1932, 19 , 604-26). The experimental conditions for making tests of pollen-tube 
growth in 2n and 2n + 1 plants are described. Comparable tests of pollen-tube 
growth using the pollen of 2n + 1 plants on styles of 2n plants are described and 
compared for twelve primaries and fourteen secondaries. The interference of extra 
chromosomes with pollen-tube growth differs considerably for the various chromo- 
somes, and is independent of the size of the extra chromosomes. The causes of 
non-transmission of extra chromosomes through the pollen may be (1) non- 
germination of the n + 1 pollen ; (2) cessation of growth and bursting of n + 1 
pollen-tubes within the style ; (3) slow growth of n + 1 pollen-tubes ; (4) con- 
ditions intermediate between those mentioned. The results indicate that six of 
the twelve chromosomes of primaries are not pollen-transmissible as extras, one 
other chromosome might be transmitted under exceptional conditions, and five of 
the chromosomes of primaries may be transmitted as extras. The pollen- 
transmissibility of a number of the secondaries increases the list to seven or eight 
chromosomes which may be transmitted either directly through their primaries 
or indirectly through secondaries. The growth of pollen-tubes with extra chromo- 
somes is slower than that of n pollen-tubes. Gametophytic selection greatly 
modifies the proportions of the 2n -f- 1 types obtained in male back-crosses and 
may be controlled by different methods. It is possible that among the pollen 
grains arising from non-disjunction in microsporogenesis certain primaries might 
occasionally give rise to 2n + 1 zygotes which might appear as spontaneous 
mutants. J, L. 


Anatomy and iDIorphology. 

Structure of Pinoxylon dakotense. — C. B. Bead (“ Pinoxylon dahotense 
Knowlton from the Cretaceous of the Black Hills,” Bot. Gaz.^ 1932, 93, 2, 173-87, 
12 figs.). This fossil was originally described as having the same internal structure 
as Pinus except in the absence of fusiform rays. An examination of the types 
shows that the material differs in several other respects from Pinus, namely, in the 
presence of wood parenchyma, the partly araucarian character of the pits on the 
radial walls of the tracheids, and the abietinean character of the rays which show 
marginal elements markedly resembling tracheids. The wood thus shows 
features which relate it to both the Abietinese and the Araucarinese and cannot 
defimtely be assigned to either tribe. Proto^iceoxylon Gothan is considered to be 
generically identical with Pinoxylon Knowlton and consequently is synonymous. 

B. J. E. 

Malayan Dipterocarpaceae.— B. W. Boxworthy (“ Dipterocarpacese of the 
Malay Peninsula,”^ Malayan For. Bee., 1932, 10, 1-289, 23 pis., 1 map). A full 
s ui n m ary of existing knowledge on the trees and their products. The book is 
divided into sections as follows : I. Area of Country Dealt with. H, History and 
Present ^ State of Knowledge. HI. Bamily Characteristics, IV. Anatomical 
Peculiarities of Leaf and Petiole, Wood and Bark, including a key to the identifica- 
tion of the commercial timbers. V. Bloral Peculiarities. VI. Germination and 
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Growtii. Yn. Distribution. VUI. Products, including Wood, Eesins, Oil, 
Borneo Camphor, Fats and Starch, Tannin and Bark. IX. Size of Trees. 
X. Common hTames. XI. Divisions of the Family. XU. Systematic Considera- 
tion of Genera and Species. The last section comprises the major portion of the 
book and covers 223 pages. The illustrations are photographs of herbarium 
sheets. B* J. R. 

Wood Structure of Mangrove Swamp Trees. — ^A. J. Panshin An 
Anatomical Study of the Woods of the Philippine Mangrove Swamps,’^ PJiili'pjpine 

J. Sd., 1932, 48, 143-208, 24 pis.). The results of this investigation are in agree- 

ment with Solereder’s hypothesis that habitat does not impress any definite type 
of anatomical structure on different species, as shown by the fact that structural 
changes in the wood of the mangroves are not identical in different species. The 
following woods are described : Cerhera mariglias L., Xylocarpics granatum Koen., 
X. moluccmsis M. Roem., Eaxicecaria agallocJia L., Camjpnostemon pMlippense Becc., 
Heritiera littoralis Dryand., Sonneratia caseolaris Engl, S. acida Li., Bruguiera 
conjugaia Merr., B, cylindrica BL, B. sexangula Poir., B. parmflora W. k A., Geriops 
Roxburghiana Arn., 0, tagal G. B. Rob., RkizopJiora mucronata Lam., R. apiculata 
BL, Oshomia octodonta F. MuelL, Lumnitzem Uttorea Voigt, L. racemosa Willd., 
Mgiceras (mniculatum Blanco, A. floridum R. & S., Avicennia marina Yierh., 
Dolichandrone spathacea K. Schum., BcypJiiphora hydrophyllacea Gaertn. f. The 
descriptions are illustrated by photomicrographs (X 15 and X 110) of each species 
and there are two keys to the identification of the woods, based on macroscopic 
features and on minute anatomy respectively. B. J. R. 

Identifiicatioii of Chinese Hardwoods. — ^Y. Tano (“ Timber Studies of 
Chinese Trees. IT. Identification of some important Hardwoods in Northern 
China by their Gross Structures,’’ Bull. Fan Mem. Imt. Biol., 1932, 3 (13), 157- 
210, 6 pis.). The gross structure of the wood and bark of forty-four species of 
twenty-four genera are described. There is a key to the identification of the 
genera, based on characters visible with a lens. Keys to the species are given under 
the descriptions of the genera. The descriptions are based on a study of a limited 
number of timber specimens identified from herbarium material and are illustrated 
by photomicrographs of cross-sections. B. J. R. 

Cribriform Appearance of Pit Membranes. — ^I. W. Bailey (“ Preliminary 
Notes on Cribriform and Vestured Pits,” Trojp. Woods, 1932, 31, 46-8, 1 fig.). The 
punctate or sieve-like appearance of the pit membranes in the vessels of certain 
Dicotyledons is not due to perforations of the membranes but to minute projecting 
outgrowths from the free surfaces of the secondary walls. The size, form, number 
and distribution of the papillae vary greatly in different plants. In certain cases 
they are confined to the chambers of the bordered pits or to the margins of the 
inner and outer apertures, whereas in other cases they may occur as well in the 
pit canal or on the iimer surface of the vessel walls. The terms vestured pit and 
vestur^ wcdds are propo^d to describe these appearances. B. J. R. 

Parallelism between Chromosome Number and Wood Anatomy. — 

K. Sax and E, G. Abb^s Chromosome Numbers and the Anatomy of the Secondary 
Xylem in the Oleacese,” J, Arn,. Arb., 1932, 13, 37-48, 2 figs.). The natural group- 
ing of the Oleacese into two sub-families is indicated not only by their taxonomic 
characters but also by their immunological, grafting, and anatomical relationships. 
Of the eight genera studied, six have 23 chromosomes as the basic number, Forsythia 
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lias 14 and Jasminum 13. The anatomical structure of Jasminum is closer to that 
of Forsythia than that of the other genera and it is concluded that, on the whole, 
there is a suggestive parallelism between chromosome number, grafting relation- 
ships, and anatomical structure. B. J. R. 

Laticiferous Cells in Beaumontia grandiflora, — R. H. Woodworth 
(“Diasylary Lacticiferous Cells of Bmumontia grandiflora/^ J. Arn. Arb,, 1932, 
13, 35-6, 1 pL). The distribution of latex cells in the phloem, xylem, and pith of 
Beaumontia grandijlora Wall., an East Indian member of the Apocynaceae, is 
described and figured. When the tissues are differentiating behind the growing 
point some of the latex cells work across the procambial region. Cells adjacent 
to a latex cell are affected so that they remain parenchymatous and when passing 
radially across the xylem a latex cell is surrounded by parenchyma cells in the 
form of a ray. B. J. R. 

Anatomy of the Alismataceae. — ^Fritz Jurgen Meyer ('' Beitrage zur 
Anatomie der Alismataceen,’’ Beihefte Bot. CentralU., 1932, 49, 309-68, 23 figs.). 
In this paper, which is intended to be the first of a series describing the systematic 
anatomy of the Alismataceae, the author deals in great detail with the anatomy of 
Bchinodorus maaro'pJiyllus (Kunth) Micheli, and other species. Anatomical features 
of, the genus as a whole are first described, and after this characters by which the 
species may most easily be distinguished from one another are considered. Amongst 
these may be mentioned : (1) The presence or absence and shape of the absorbing 
cells (Hydropoten) on the submerged portions of the leaf. (2) The distribution 
and shape of the trichomes. (3) The shape of the cells of which the diaphragms, 
present at intervals as interruptions of the lucunse present in the leaf-stalks, are 
composed, (4) The distribution of the latex canals. (5) The presence or absence 
of a zone of fusion of the vascular system at the junction of the lamina and petiole. 
In some instances anatomical support was afforded to botanists, who, on purely 
morphological grounds, had subdivided pre-existing species. In some instances 
also marked anatomical differences were found between varieties of a single species, 
but this was not so in all cases. In Echinodorus ranunculoides forma zostenfoUus 
there were found to be anatomical differences between the upper third and the 
lower two-thirds of the ribbon-leaves. Comparisons were made between forma 
ranunculoides and forma typicus, and it was concluded that in the ribbon-leaves 
the lower two-thirds represents the petiole and the upper third the lamina. No 
defimte correlation was established between the geographical distribution of the 
species and their possessing distinctive anatomical characters according to the 
region where they grow. C. R. M. 

Underlying Causes of the Structure of Roots. — ^Ludwig Jost Die 
Determinierung der Wurzelstruktur,” Zeitsch,/. Bot., 1932, 25, 481-522, 10 figs.). A 
discussion of such problems as the reason why apparently similar cell-groups may, 
during their development, give rise to such unlike structures as roots, stems, and 
leaves respectively ; or why the cells cut off by the cambium of a vascular bundle 
should on one side give rise to vessels and on the other to sieve tubes. The author 
considers that the mode of differentiation of the cellular body may be due either 
to small quantities of growth controlling substances present in the tissues, or, 
alternatively, that the mode of growth is determined by differences inherent in 
undifferentiated cellular material. The first of these alternatives is thought to be 
the more probable one in the light of experiments with decapitated roots of Vicia 
Faha and Zea Mais carried out by the author, C. R. M. 
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Supplementary Growth in Thickness of Contractile Roots of Mono- 
cotyledons. — ^A. Eimbach (“ Naciitragliclie Dickenzunahme kontraktiler Mono- 
kotylen Wurzeln/’ Ber, Beutsch, Bot. Ges., 1932, 50, 215-9, 1 fig.)* Contractile 
roots of the Monocotyledons are of two types. In one of these growth in 
thickness is completed in the region immediately behind the root-apex where 
growth in length takes place. As soon as the capacity to grow in length is lost, 
growth in thickness ceases forthwith. In the second type the tissues at the 
growing point retain their capacity to grow in thickness after they have passed 
out of the region where growth in length takes place. Details of the growth in 
thickness of a number of genera are given. Growth in the roots of certain Dicoty- 
ledons, e.g. Ranunculus Bonjplandianus, Stachys elUptica, Werneria disticJia, etc., 
is stated to proceed in the same way as in the Monocotyledons. C. E. M. 

Physiology and Anatomy of some Indian Haloph3rtes. — ^D. P. Mullan 
{“ Observations on the Biology and Physiological Anatomy of some Indian Halo- 
phytes,” J. iTid. Bot. Soc., 1932, 11, 103-18, 6 pis.). Anatomical descriptions of 
Rhizophora mucromta Lamk., Ceriops CaTtdolleana Arn., Bmguiera caryophylloides 
Blume and of their viviparous seedlings are given. Most of the features described 
have been observed by previous workers in the same or closely related species. 

C. E. M. 

Influence of Light Intensity and Soil Moisture on the Anatomy of the 
Castor Bean. — ^W. T. Penfound The Anatomy of the Castor Bean as con- 
ditioned by Light Intensity and Soil Moisture,” Ame/r. J. Bot., 1932, 19, 538-46, 
5 figs.). The average diameter of the root of castor beans as well as the area of 
the xylem as seen in transverse sections varies in direct proportion to the light 
intensity and soil moisture. This is true also of the cross-sectional area of the 
xylem and other vascular tissues, as well as of the size of the cells and the thickness 
of the wall of the mechanical elements in the stem. In leaves the number of 
stomata per unit area, the extent to which the mesophyll and midrib respectively 
developed were favoured by maximum illumination and high water content of the 
soil. The ratio of the vascular area of the stem to the leaf area was greatest under 
maximum conditions of illumination, but varied little with the amount of soil 
moisture. Nevertheless, the ratio of the average transpiration per plant either to 
the xylem or vascular area was similar xmder difierent intensities of illumination 
but varied in proportion to the amount of soil moisture. 0. E. M. 

Developinent of Pine Seedlings. — G. Brunner {“ Beitrage zur Entwick- 
lungsphysiologie der Kiefernkeimlinge,” Jahrh. Wzss. Bot., 1932, 76, 407-40). 
Most of this paper is concerned with the physiology of the development of pine 
seedlings, but the anatomy of the mature seed and of the embryo at difierent 
stages of its development are briefly described. The author’s main conclusion is 
that the course of development of the embryo is governed by the endosperm. 
Eor development to proceed normally it is necessary for the endosperm to be 
present undamaged. If the whole endosperm is removed experimentally develop- 
ment of the embryo proceeds abnormally. When the endosperm is partly removed 
the growth in length of the seedling is curtailed, and the production of roots ceases. 

C. E. M. 

Embryology of Chamsecyparis obtusa. — J. T. Buchholz The Embry- 
ology of OhamcBcyparis obtusa,^" Amer. J. Bot, 19, 3, 230-8, 7 figs.). The embry- 
ology in OhamcBcypans, Biota, and Libocednts is very similar. Cleavage poly- 
embryony occurs in all forms, and is thought to be characteristic of the Cupressineae 
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as a whole. In ChamcBcyjparis the embryos are sometimes borne on primary 
snspensors, but in other instances they are formed by a proliferation of some of 
the prosuspensor cells. The individual embryos become multicellular by divisions 
of an apical cell. The chief difference between the embryo-systems of the Taxo- 
dinese and the Cupressinese is that from the first of these groups a primary suspensor 
is usually absent. A discussion deals with the probable lines of evolution of the 
different types of embryology so far recorded for the Cupressinese, Taxodinese, and 
other related groups. C. R. M. 

Embryology of Daphniphyllum macropodum Miq. — M. Ventura 
(“Ulterior! osservazioni sull’embriologia di Daphniphyllum macropodum Miq.,” 
Anndi di Bot., 1932, 19, 550-3). The development of the albumen is partheno- 
genetic and independent of the stimulus of pollination while the development of 
the embryo is parthenogenetic but dependent on the stimulus of pollination. Lack 
of fertilization is due to degeneration of the nuclei of the pollen grains after the 
latter have attained complete development. A. W. E. 

Vascular System of Orchid Seedlings. — ^E. Franoini (“ Lo sviluppo del 
sistema vascolare nelle plantule di alcune Orchidacese,” Nuov. Giorn, Bot, Ital.j 
1932, 39, 226-4:2, 24 figs.). The species investigated were Bletilla hyadnthina 
Reichb. f. and three species of Paphiopedilum, in all of which seedlings can be 
obtained without infection by an endophytic fungus by employing concentrated 
solutions of organic substances. The embryo of R. hyadnthina is rudimentary 
compared with monocotyledons in general though much more difierentiated than 
in most Orchidaceae. Development takes place by the formation of successive 
phyllorhizes, each being a morphological unit formed of two parts, a leaf and a 
root. The first phyllorhize, normally already formed in the embryo, consists in 
B, hyadnthina of the cotyledon and a rounded body, the protocorm. This primary 
phyllorhize is not completely laid down in the embryo and never attains complete 
development. A well-developed conducting system is only present in the upper 
part of the protocorm, the basal portion consisting of parenchyma. The second 
phyllorhize has, however, a complete conducting system. In Paphiopedilum the 
embryo is much more rudimentary, the first phyllorhize being devoid of conducting 
tissue, apart from a few vestigial elements in the cotyledon. Sometimes even the 
second leaf has no vascular tissue and may lack its corresponding rootlet. It is 
suggested that a reduction of successive phyllorhizes is general in the Orchidacese 
and that the process of reduction is typically basifugal. A. W. E. 

Anatomy and Development of the Foliar Embryos of Bryophyllum 
calycinum. — John A. Yarbrough (“ Anatomical and Developmental Studies of 
the Foliar Embryos of Bryophyllum calycinum” Amer. J, Bot,^ 1932, 19, 443-53, 
2 pis.). An account of the development of the foliage leaves of Bryophyllum 
calydnum, and of the foliar embryos that arise from meristematic cells in the leaf 
notches. Foliar embryos sometimes arise also in the bracts of the inflorescence. 
The embryos develop into plantlets only if they are uninjured. Patches of .meri- 
stematic cells, whose significance was not determined, but which were unrelated to 
the development of the foliar embryos, were also observed at the apex of the leaf 
crenations. 0. R. M. 

Morphology and Anatomy of Hygroscopic Mesembryanthemum Fruits. 

— S. Logkyer (“Seed Dispersal from Hygroscopic Mesembryanthemum Fruits, 
Bergeranthus scapiyerus Schw., and Dorotheanthus hellidiformis N. E. Br., with a 
note on Carpanthea pomeridiana H. E. Br.,” Ann, Bot,, 1932, 324-42, 24 figs., 1 pL). 
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An account of the anatomy and morphology of Bergeranthus scapigerus Schw., and 
Borothmnthus heUidi/or7nis N. E. Br. and experiments on their mode of dispersal. 
The fruits of both species are five-valved capsules which open when made wet by 
rain and close again on drying. C. R. M. 

Stomata of Vaccinium macrocarpon. — "W, H. Sawyer (“ Stomatal Ap- 
paratus of the Cultivated Cranberry, Vaccinium macrocarpon,^ Amer. J. Bot, 
1932, 19, 508-13, 1 pi.). bTo taxonomic or functional differences were observed 
in stomata of four cultivated varieties of Vaccinium macrocarpon. Stomata, 
which occur only on the lower surface of the leaf and contain no chloroplasts in 
the guard cells, were present on an average to the extent of 632 per sq. mm. No 
differences were noted between the stomata of V. macrocarpon and those of 
F. corgmhosum. 0. R. M. 

Variations in the Floral Structure of SteUaria media. — ^E dwin B. 
Matzee Flower Variations and Symmetry Patterns in SteUaria media and their 
Underlying Significance,” ATner. J. Bot., 1932, 19, 477-507, 119 figs.). An account 
of variations noted in the floral structure of SteUaria media sub-sp. neglecta, var. 
typica Beguinot. When petals are present, or when normal stamens are replaced 
by petals, this occurs most frequently in one particular position in the filower. It 
is usual for this variety of SteUaria media to possess ten stamens, but all stages 
intermediate between tliis and flowers having as few as two stamens were observed, 
in some instances flowers with two to ten stamens being observed on one individual 
plant. ‘‘ The occurrence of supernumerary petals, as well as the disappearance of 
the stamens, have been considered from the standpoint of a possible original 
‘ spiral ’ arrangement within the flower.” Approximately bilaterally or radially 
symmetrical flowers were found to be more common than those that were wholly 
asymmetrical. The position of the carpels was slightly different from that recorded 
by previous workers. C. R. M. 

Tertiary Pollen. — ^R. P. Wodehoxjse C Tertiary Pollen. I. Pollen of the 
Living Representatives of the Green River Flora,” Bull. Torr. Bot. Club, 1932, 59, 
313-40, 3 figs., 3 pis.). Palaeobotanists are frequently unable to identify pollen 
grains preserved in tertiary deposits because there are no adequate descriptions 
and keys of pollen grains of the species existing at the present day. As an aid to 
overcoming this defect the author describes the structure of the pollen grains of 
present-day representatives of the tertiary flora of the Green River shales, a 
middle Eocene formation. A key to the families of the present-day representa- 
tives of the Green River flora is first given, followed by separate descriptions of 
the pollen grain structure in the following families : Sparganiacese, Pontederiacese, 
Musaceae, Cannaceee, Gabombaceae (Nymphseacese in part), M 3 n:icace 0 e, Lauracese, 
Crai^uiacese, Simarubaoess, Malpighiacese, Celastraceae, Sapindacese, Anacardiacese, 
Ehamnacese, Vitaceee, Caprifoliacese, and Gucurbitacese. 0. R. M. 

Morphology and Anatomy of the Fruit and Seed of certain Acanthacese. 

— Gustav Oehm (“ Beitrag zur Morphologic und Anatomic einiger Acanthaceen- 
Fruchte und -Samen,” BeiJieJle Bot. Gentralbl., 1932, 49, 413-44, 31 figs.). The 
material studied was an undetermined species of Calophanes which was very similar 
to C. Jasminum mexicanum Nees, and also 0. (Linostylis) fasdculiflora Penzl. 
The young seed, while still enclosed within the fruit, is covered with a hyaline 
coating from which hairs are differentiated when moistened. The loculicidal 
capsule is borne on a short fruit stalk, through which there runs a strongly lignified 
and pitted parenchyma. The margin of the carpel produces a separating wall. 
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wMeli is strongly tHckened in the lower tliird. Between the two fibre bundles of 
the separating wall there is a thick-walled pitted parenchjrma. A central vascular 
bundle extends throughout the length of the fruit, and also bears branches which 
are connected with the ovules. The epidermis of a dorsal suture to the fruit 
serves as an abscission tissue, and a zone of stone-cells at the apex of the swelling 
on tie fruit as separating tissue (Abbruchsgewebe), C. R. M. 

Carpostegium in the Labiate. — V. Tiziano Contributo alia conoscenza 
del carpostegio nelle Labiate,” Nmv. Giorn, Bot. Ital.^ 1932, 39, 25A-303, 4 pis.). 
The carpostegium is a structure, composed of hairs, situated in the mouth of the 
calyx in many of the Labiatae. Carpostegia may be classified in three groups 
according to whether they are composed of tufts, zones, or rings of hairs and these 
groups may be further subdivided according to the position of the carpostegium. 
Its formation is usually very precocious as it is quite evident in the bud long 
before flowering. A much later development was only recorded in certain species 
of Tmcfrium and Thymus. In structure the hairs of the carpostegium are always 
notably different from the external indumentum of the plant. The basal cell of 
each trichome is usually specialized in connection with the function of hygroscopic 
movement so that the carpostegium may be erect or connivent in varying states 
of huxnidity. This leads to the following classification : (1) Carpostegium. con- 
nivent when dry, erect when humid. This gives protection to the nutlets during 
drought and permits of their dispersal during periods of humidity. (2) Carpo- 
stegium erect when dry, connivent when humid. This favours dispersal of the 
fruits during dry weather and protects them from premature germination during 
wet weather. (3) Carpostegium erect both when dry and humid. No hygro- 
scopic function. (4) Carpostegium connivent both when dry and when humid. 
Here there may be occasionally a ballistic function, the seeds being expelled by a 
very strong impulse. Usually, however, the fruits are retained within the calyx 
which itself becomes detached from the plant. The following different r61es are 
suggested for the carpostegium ; (1) Defence against rain. This is unimportant 
as, when necessary, the calyx becomes pendent. (2) Defence against insects. 
(3) Dispersion by ballistic mechanism. (4) Conservation of the fruits within the 
calyx until a favourable period. (5) Conservation of the fruits within the calyx 
during transport. The carpostegium here reaches its maximum development. 
(6) Defence of the corolla when in bud. A. W. B. 

PhyUotaxy of the Zingiberaceae. — A.. Weisse (*' Zur Eenntnis der Blatt- 
stellungsverhaltnisse bei den Zingiberaceen,” Festchrift Deutsch. Bot. Ges., 1932, 
issued as voL 50a of Ber. Deutsch. Bot. Ges., 327-63, 2 pis.). An account of the 
arrangement of the foliage and scale leaves, and of the vernation of the bud 
primordia in members of the Zingiberoideae and Costoidese. Details of the arrange- 
ment of the flowers in the inflorescences are also given. An important difference 
between the Costoidese and Zingiberoidess is in respect of the germination of the 
seed. In the Costoidese an ovoid cotyledon is produced, which bears at its apex 
a rudimentary absorbing organ. On the other hand, when the seed of the Zingi- 
beroidese germinates, the greater part of the cotyledon remains imbedded in the 
seed as an absorbing organ, and only that part of it immediately beneath the 
plumule emerges. C. E. M. 

Criticisms on some Recent Work on Morphology in Angiosperms. — 

Edith R. Saunders (“ On some Recent Contributions and Criticisms dealing with 
Morphology in Angiosperms,” New Phyt, 1932, 31, 174-218, 27 figs.). The paper 
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is a criticism of Dr. Arber’s recent papers on vegetative and floral morphology 
together with some new evidence on the latter, firstly, Miss Saunders deals with 
Dr, Arber's treatment of the “ leaf-sldn theory. The argument that no boundary 
exists between skin ” and “ core ” in the stem is countered by the statement 
that lines of demarcation are seldom observable in any complex organism between 
diSerent regions of the same continuous tissue. According to Dr. Arber, from 
observations of inflorescences of certain bamboos, the axis may terminate in a 
leaf. This is denied by Miss Saunders, who states that since a grass leaf has a 
circular exsertion it cannot be said to be terminal on the axis that bears it. The 
remaind.er and bulk of the paper deals with floral morphology and the theory of 
carpel polymorphism. Dr. Arber’s account of the relation of the median and 
lateral pairs of sepals in a few species with large lateral nectaries is said to give a 
one-sided picture. Sisymbrium Alliaria Scop, is cited in which four glands are 
present, the sepals being approximately equal and occupying the same level. The 
single tetramerous whorl is fundamental, “ deformation ’’ resulting from an 
isobilateral disposition of the nectaries. The fundamental ground plan in the 
CrucifersB is represented by K4C4A4+4:G4. The mode of origin of the venation 
system in the Crucifer calyx as also the vascidar anatomy of the gynoecium in the 
Pumarioidese, is misinterpreted by Dr. Arber, who describes the appearances 
observed in a reverse order to the evolutionary development. Dr. Arber’s sug- 
gestion regarding the andrcecium in the Fumarioideae is entirely against the 
evidence. The rational ground plan here is K2C2+2A2+2 (split) G4 (of two 
pairs). The view that the syncarpous gynoecium should not be regarded as com- 
posed of carpels is illogical. That the comraisural position of the Crucifer stigma 
results from promotion ” of the ovule-bearing marginal veins to a new status ” 
is denied and the case of Eschscholtzia quoted in which styles and stigmas may 
range from two to twenty. It is claimed that no single fact brought forward is at 
variance with or controverts the ‘‘leaf-skin” theory or that of carpel poly- 
morphism. New evidence tendered by Miss Saunders deals with the origin of the 
sepal marginal veins in various dichlamydeous families and of the perianth 
marginal veins in some monochlamydeous types. Also the relation between the 
bracts and the orientation of the outermost floral whorl in certain tetramerous 
types, and of the widespread occurrence of the formation of midribs of the floral 
whorls from trunk cords which later become dissociated into their components. 

F. B. 

Proliferations of the Floral Axis in Hibiscus. — F. Bergman (“ Intra- 
carpellary Fruits and other Central Proliferations of the Floral Axis in Hibiscus,'* 
Amer. J. BqL, 1932, 19, 600-603, 2 figs.). Intracarpellary proliferations were 
observed as the result of hybridization experiments in certain forms of Hibiscus, 
The young seed-pods dropped in a few days and several were found to contain 
small complete pistils. Pollination was found to be unnecessary for their pro- 
duction though the size of the included pistil depended indirectly upon pollination. 
They were alwa 3 rs proliferations of the central axis of the capsule. The included 
pistil in unpollinated flowers varied from 3 to 5 mm. in length and were normal, 
with short styles and no stigmas. In pollinated flowers they ranged from 8 to 
10 mm. long and possessed well-developed styles and stigmas. These proliferations 
resembled those described by Harris in H, esculmtus. Another type was found in 
& Hibiscus of unknown parentage in which a secondary flower was developed 
within the ovary of the primary flower. After the petals of the primary flower 
had fallen the secondary flower broke through and emerged as a small double 
flower. These types of proliferations are always found on plants resulting from 
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crosses of definite parents, and their cause seems to be a disturbance brought 
about by hybridization. 

Floral Morphology of the Hypecoideee. — ^Agnes Aebeb Studies in Moral 
Morphology. IV. On the Hypecoidese, with special reference to the Andrcecium/’ 
New Phyt., 1932, 31, 145-73, 12 figs.). This paper continues the study of the 
Fumariacese with the sub-family Hypeooidese, containing the genera Eyjpecoum, 
Chiazos'permum, and PteridophyUum. The vascidar structure of three species of 
Eypecoum : E. leptocar^um Hk. f . & Thoms., E, procumhens L., E. •pendulum L. 
and CTiiazospermum ereotum Bernh. is described in great detail, while Pteridophyllum 
Tocemosum Sieb. & Zucc. is briefly summarized at the end of the paper. It is 
concluded that the structure of the inner petals of Eypecoum lends no support to 
Eichler’s view that these petals are each equivalent to a staminal phalange of the 
Fumarioideae. In Eypecoum the filaments develop glandular tissue near the base, 
mainly confined to the margins. These glands are supplied by delicate phloem 
strand which, though not easy to trace, may be derived from the phloem of the 
stamen bundle or from a phloem nexus in the receptacle. The inner stamens of 
Eypecoum may be one- or two-bundled even in the same inflorescence. The two- 
bundled character, which may be masked by subsequent fusion, is due to a special 
type of bundle branching associated with the superposition of stamen to petal. 
The relative width of the filament base appears to decide whether the bundle pairs 
retain their independence or fuse. In PteridopTiyllum the stamens seem all to be 
one-bundled and alternate with the midribs of the petals, instead of being opposite 
to them as in the other members of the sub-family. These facts support the view 
that the two-bundled character of Eypecoum is an outcome of the superposition of 
stamens to petals. F. B. 


CRYPa?OGAMIA. 

Pteridophyta, 

Fossil Gleicheniaceous Fern.— T. G. Tutin C A Cretaceous Gleicheniaceous 
Fernfrom Western Greenland,” Aizn, Bot., 1932, 46, 503-08, 1 pi. and 2 figs.). A new 
genus, Gleichsniopsis, is proposed for certain species formerly included in Gleichenites, 
but differing markedly from Gleichenia in having numerous small sporangia in the 
sorus and a very low number of spores. Gleicheniopsis femmjda is the type of the 
genus. Q. Bewardii is separated as a new species ; and a third species is indicated, 
but is left unnamed, "^en fertile these are readily distinguishable, but not so 
when sterile. The material came from Eitenbenk’s coal-mine on Disko Island, and 
from Patoot on the mainland opposite in Greenland. The method of extracting 
the sporangia and the spores from the mineral matrix is described. A, G. 

Osmuxida* — ^Ludwig Eossi (“ Uber Osmunda vegodis L. in Sud-Kroatien,” 
Magyar Bot Lapok, 1932, 31, 33-36). Description of some new localities in South 
Croatia for Osmunda regalis^ which assumes three forms, according as it occurs on 
drier ground, in swamps, or in shade. A table of measurements is given, and 
various forms are defined with reference to the shape of the segments. The 
periodical increase and decrease of the plants is discussed ; the tendency is for 
them to disappear. ^ 

Osmunda Sori. — P. Chowdhxjky On the Occurrence of Superficial 
Abaxially Placed Sori in Osmunda Claytoniana/' J. Indian Bot Soc., 1932, 11, 
137-45, 1 pL, 3 figs.). The following abnormal features were found in several 
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specimens of Osmunda Claytoniam from Kashmir. Superficial sporangia occurred 
frequently at the transition between fertile and sterile regions of the frond. These 
sporangia were arranged in definite sori on the under-surface of pinnules which 
otherwise resemble the normal sterile pinnules ; this may possibly be of the nature 
of a reversion. The evidence available suggests that the primitive condition of 
the Osmundacese was the superficial (abaxial) sorus. A. Gr. 

P. N. Mehra (‘'A Note on the Occurrence of Superficial Sori in Osmunda 
Glaytmiana'^ /. Indian Bot Soc,, 1932, 11, 146-7). Some further evidence in 
•support of Ohowdhury’s conclusion, published in the same number of the 
Journal, that the abaxial soral condition may have been the ancestral feature 
in the Osmundaceae. A. Gr. 

Neocheiropteris. — C. Chino Neocheirojpteris Waltoni Ching,” Hooker's 
leones Plantamm, 1932, II, Pt. 3, Tab. 3158). Description and figures of Neo- 
ckeiropteris Waltoni, a new species from near Lhasa, Tibet, which constitutes a 
second species for the genus, the tj^e of which, N, ^almatojpedata, was discovered 
in Yunnan, and more lately was gathered in West Szechwan and Kweichow. 

A. G. 

Fem Studies. — ^Wilhelm Troll (“ Botanische Mitteilungen aus den Tropen 
(rV-Vn). Ergebnisse der Sunda-Expedition der Notgemeinschaft der Deutschen 
Wissenschaft, 1929-30,^’ Flora, 1932, N.P. 26, 371-417, 29 figs.). The subjects of 
the four chapters are as follows : IV. Gemmiferous prothallia in Antro'pTiyum 
(xJlmfdium, V. Rudimentary pinnae on the frond-base and stem-internodes of 
Stemclikma 'palustris. VT. Leaf-formation in S, sorbifolia and S, aculeata. 
7II. Heterophylly of Lindsaya refens, A. G. 

Equisetum. — k, K. Mitra (“ On a Branched Cone of Fquisetum maximum,'^ 
J, Indian Bot, Soc., 1932, 11, 119-26, 1 pL and 2 figs.). Description of an 
abnormally branched cone of an Equisetum, probably the result of an injury, with 
a detailed account of the vascular strands in the pith of the main cone-axis. 

A. G. 

Lycopodium porophilum. — ^L. R. Wilson {'* The Identity of Lycofodium 
foropMlum," Rhodora, 1932, 34, 169-72). The uncertainty about Lycopodium 
porophilum Lloyd & Underwood is solved. The type specimen is identical with 
L, Sehgo var. patens. The material in the Gray Herbarium proves to be 
L, lumdulum var. occidentale, a new combination. The spores are a good distinc- 
tive character; those of L, Sdago are larger and more regularly papillate than 
those of L, luddvlum, L. Selago has a var, appressum with leaves crowded and 
much appressed ; and a var. patens with leaves spreading and often reflexed. 
X. lueid^um has leaves serrate ; but its var. occidentale has leaves entire or slightly 
serrate. (j, 

l^aginella in China.— 0. C. Schmidt (“ Plantse Sinenses a Dre H. Smith 
annis 1921-22 lectse. XXm. Selaginellacese,” Acta Horti Gothenburgensis, 1929, 
V, 51-4). A list of fourteen species of Selagindla collected in the provinces of 
Chili, Szechwan, and Yunnan, including one new species, 8, /SmiAw, named after 
the collector. ^ q.^ 

Nathorstiana.— Karl Magdeeraij C t5ber Nathorstiana, eine Isoetacee aus 
der Neokom von Quedlinburg a. Harz,” Beik Bot. GentraM,, 1932, 49, Abt. 2, 
7(^18, 2 pls.^ and 2 figs,}. A re-examination of the material from which P. b! 
Riditer described the fossil plant, Hathorstiana, The original description is 
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imended, and some new observations are added, tbe most important of which, 
soncerns the development of the stem-base. This latter was conical at first, then 
nore or less cylindric, then bilobed, and, finally, four-lobed. The genus can with 
tome certainty be referred to Isoetaceae, and occupies an intermediate position in 
jhe phylogenetic series from Plmromeia to Isoetes, The plant grew on maritime 
iunes. Gr. 


Bryophyta. 

Notothylas. — S. K. Panbb (“ On the Morphology of Notothylas indica, 
Kashyap,” J. Indian Bot. Soc., 1932, 11, 169-80, 5 pis.). An account of Noto- 
hylas indica, its structure, sex organs, and the development of its embryo. It is 
jhiefly found on the plains, but sometimes on the hills of North-West India. It 
s monoecious and protandrous. The development of the sex organs is of normal 
iype ; the number of neck-canal-cells, is usually four, sometimes six ; two 
momalous archegonia were observed. The first division of the oospore is trans- 
verse ; the capside and seta arise from the uppermost tier, the foot from the lower 
iwo tiers. The columella arises from the endothecium, and the archesporium 
xom the inner layer of the amphithecium. The sporogonium normally is two- 
valved; the valves are hygroscopic, and the sporogonium dehisces along one 
juture, as a rule. The marginal cells of the valves are very thick and brown. 

A. G. 

Cyathodium. — ^L. P. Khanna (" Germination of Spores of Cyaihodium 
Kashya^i Khanna,” Annales Bryologid, 1932, 5, 99-102, 4 figs.). In germination, 
3he spores of Cyathodium KashyapU, though they may rupture at one, two, three, 
Dr four places, yet in 45 p.c. of the cases rupture at two points, from one of which 
the germ tube emerges and from the other the rhizoid. In this they agree with the 
germinating spores of Targionia. A. G, 

Tesselina. — J. Suza (“ Tiber das Vorkommen von Tesselina pyramidata Dum., 
3ines mediterranen Lebermooses, in Mahren, C.S.E.,” Bugler's Bot, Jahfb,^ 1932, 
65, 60-74, 2 maps). A full account of the distribution of Tesselina pyramidata 
with maps showing its distribution in Europe, Asia Minor, and North Africa ; it 
also occurs in the Canary Islands and Brazil. Erom this distribution it might 
possibly be regarded as a tropical or subtropical xerophyte with some outliers in 
Middle Europe. But after a detailed examination of the plant associations among 
which Tesselina occurs in the Moravian valleys, Jihlavka-tal and Dyje-tal, the 
author concludes that Tesselina pyramidata, Notholcena Marantce, and Diplachne 
semiimK— three Mediterranean xerothermophytic elements — are, so far as concerns 
fcheir stations in Moravia and Austria, survivals of a Tertiary flora. A. G. 

Polarity in Marchantia. — ^Hugh Dickson (" Polarity and the Production 
of Adventitious Growing Points in Marchantia polymorpka” Ann. Bot,^ 1932, 46, 
683-701, 1 pi. and 31 figs.). An investigation of the efiect of X-rays on gemmse 
of Marchantia polymorpha led to an examination of polarity and dominance in the 
gemmse. When the gemmae were cut in various ways, it was found that the 
younger cells always dominate the older in the production of buds ; but this is 
reversed if the younger cells are shielded from the light. Gemmae were also caused 
to produce adventitious buds as a result of treatment by ultra-violet light, X-rays, 
plasmolysing solutions. The relation between bud-production and 
increasing doses of X-rays was studied on nearly 4000 gemmae. Hypotheses are 
suggested for explaining the efiect of X-rays. A. G. 
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Sewardiella tuberifera. — G. Chalaxjp (“ Mycorhizes et Tuberisation cbez 
Sewardiella tuberifera Kasliyap/’ Annales Bryologici, 1932, 5, 1-16, 1 pL). An 
account of tbe Indian hepatic, Sewardiella tuberifera, and of its reaction to the 
invasions of a mycorrhiza. The hepatic forms a tuber or bulb at the end of its 
axis each year. This bulb develops into the gametophyiie in the following year 
and forms a new bulb. The bulb serves to bridge over the dry season ; it is proof 
against invasion by the fungus until it has become converted into the new gameto- 
phyte. The fungus penetrates into the older tissues ; it is of the mycorrhizal type 
found in Fegatella, Fossombronia, etc. A. G. 

Plagiochila. — ^Helmut Carl (“ Die Arttypen und die systematische Gliederung 
der Gattung Plagiochila Dum.,” Annales Bryologici, 1931, Supplementary Vol. 11, 
1-170, 13 pis.). A revised treatment of the genus Plagiochila. The author dis- 
cusses the difierent methods followed by Lindenberg, Spruce, Schiffner, Stephani, 
Dugas, in arranging the innumerable species ; and states his own views, which 
approach those of Schiffner as to subgenera, and those of Spruce as to specific 
characters. In another chapter he reviews the value of the vegetative and repro- 
ductive organs as taxonomic characters. He then proceeds to divide Plagiochila 
into three subgenera according to the shape and position of the leaves — Cuculli- 
folise (with 1 sp.), Oppositae (9 spp.), and Eu-Plagiochilse containing the rest of 
the genus, subdivided geographically into neotropic, palaeotropic, and austral- 
antarctic groups. Each of these subdivisions is preceded by a key guiding the 
student to the numerous sections, under which the species are arranged. Upwards 
of 400 species are classified. Finally, the phylogeny of the genus and the dis- 
tribution and affinities of the groups of species are ^scussed ; and some general 
remarks on the systematy of Hepaticse are added. A. G. 

Scapania Degenii. — V. Schirener (*' Uber Scapania Degenii Schifin.,’’ 
Anncdes Bryologici, 1932, 5, 115-20, 1 pi.). Description and figures of Scapania 
Degenii collected in Oetztal in Tirol by Dr. A. von D4gen in 1910, with an account 
of a visit to the original locality in search of more material for distribution, and 
with critical remarks. > A. G. 

Ocelli in Hepatics. — ^Werner Ziviceel Studien fiber die Ocellen der 
Lebermoose,” Beih. Bot. Oentralb., 1932, 49, 569-648, 8 figs.). A discussion of the 
nature of the ocelli in hepatics, of their c 3 dology and histology, and of their mode 
of occurrence. They differ in the structure of their cell-wall from the ordinary 
leaf-cells in being destitute of the ordinary thickening of wall and angles. The 
contents consist of an oil named Ocellitin by the author ; nucleus and plasma are 
present, but are thrust aside. The ocelli exhibit types of structure peculiar to 
certain genera of L^eunece, and types of arrangement which correspond with other 
systematic groups. The ocelli can occur on other than the ordinary foliage leaves. 
The phylogenetic origin of the ocelli is unknown ; nor is their physiological signifi- 
cance understood. They occur only in the Jubulece, but not in all the genera. Of 
the 234 ocellate species examined by the author twelve belong to Holostipce and 
222 to the Schizostipcs. The ocelli are of great value to the systematist for the 
discrimination of genera and species. A. G. 

Ocelli in Hepatics.— Werner Zwickel {“ Verbreitung der Ocellen bei den 
Lebermoosen,*’ Anncdes Bryologici, 1932, 5, 145-58). A series of seven tables in 
which 234 species of Legefunece are grouped in accordance with the nature of the 
ocelli in their leaves — ^that is, whether the ocelli be scattered, seriate, moniliate, 
suprabasal, basal, geminate, or aggregate. The frequency, the size of the ocelli, 
and other details are shown in the tables. ' A. G. 
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Hepaticse selectae. — ^F r. Verdoorn Hepaticse Selectse et Criticse, Series III 
et IV (1932)/’ Annales Bryologici, 1932, 5, 125-44, 5 figs.). A list of 100 species 
of hepatics from various parts of the world, with critical notes, descriptions of 
novelties, and some photographs of bryophyte vegetation in the Malay Islands 
and India. A. G-. 

Taxonomic Hepaticology. — ^Fr. Verdoorn C The Future of Taxonomic 
Hepaticology,” Annales Bryohgici, 1932, 5, 121-4). A strong appeal for a more 
intensive study of the hepatics of the world, and especially for a thorough revision 
and sound classification of the species of the larger genera. At present the taxonomy 
of the hepatics is chaotic ; experts are few ; and the task of determining new and 
large collections is shirked, owing to the difficulty of understanding written 
descriptions and of obtaining authentic material for comparison ; the t 3 ^e speci- 
mens are often of poor quality and scanty in amount. The plan of Stephani’s 
Species Hepaticarum ” with its geographical grouping of species, and its failure 
to emphasize specific characters, is out of touch with the older “ Synopsis Hepati- 
carum” of Gottsche, Lindenberg, and Nees. What is needed is a system of 
monographs of the genera, and a close study of the variability of the species, and 
plenty of workers at the group. A. G. 

IMllenlan Relic. — O reste Mattirolo (“ TJn importante cimelio briologico 
donate al Museo del R. Orto Botanioo della University di Torino,” Nuov, Qiorn. 
Boi, Itdl., 1932, 39, 223-5). The museum of the botanic gardens at Turin has 
recently acquired a Jiortm siccus which was prepared and annotated by Dillenius 
and given by him to Prof. Giovanni Pietro Maria Dana, who came on a visit to 
England in 1740, just when Dillenius was about to print his ‘‘ Historia Muscorum,” 
as is stated in a manuscript note. The subsequent history of the volume has been 
traced. It contains fifty-four mosses, thirty-three lichens, seven hepatics, and 
three algae. Sir James Edward Smith dedicated the fern genus Danma to Dana. 

A. G. 

Moorland Mosses. — ^W. Watson The Bryophytes and Lichens of Moor- 
land,” /. Ecol., 1932, 20, 284-313, 3 figs.), A tabulated list is given of the bryo- 
phytes and lichens of sixteen moorlands, which comprise five dry upland heaths, 
seven heather moors of damper nature, and four wet heaths. These moorlands, 
from various parts of the country, are described and compared ; and details of the 
constituent plants are noted. The influence of a smoky atmosphere is considered, 
and some modifications of bryophytes in accordance with habitat are discussed. 

A. G. 

Spladmaceae. — H. Gams (“Die Verbreitung einiger Splachnaceen und der 
Oreas Martiana in den Alpen,” Annales Bryologici, 1932, 5, 51-68, 6 figs.). The 
author discusses the distribution of Tayloria Rtcdolphianaj T, Horn8chuchi% and 
Voitia nivalis^ as also that of Oreas Martiana, in the Alps, and gives lists of the 
plants associated with them. A. G* 

Bulgarian Mosses. — J. Szepeseauvi (“ Ein IGeiner Beitrag zur Moosfl.ora- 
von Bulgaxien,” Magyar BoL Lapoh., 1932, 31, 47-51). A list of eleven hepatics 
and fifty-four mosses collected on the Rhodope and Balkan mountains by A. P4nzes 
in 1929. A.. G. 

African Mosses. — J, Szepesealve (“Additions h la Flore bryologique de 
I’Afrique septentrionale. Mousses recueillis par Mr. le Baron Dr. G. de Andr&n- 
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szky/’ Magyar Bot. Lapoh, 1932, 31, 143-6). A list of seven liepatics and twenty- 
five mosses collected during one of a series of pfiytogeographical journeys in North- 
West Africa, chiefly in Morocco and the Atlas Mountains. A. Gr. 

Sumatra Mosses. — N. Dixon (“ Contributions to the Moss Flora of 
Sumatra,” Amahs Bryologid, 1932, 5, 17-50). A list of 172 mosses from Sumatra 
mostly collected in recent years by various travellers. Among them are seventy- 
three species recorded for the first time, in addition to twenty new species which are 
described : and there is a new genus, Tristichella, of the family Sematophyllacese. 

A. G. 

East Indian Bryoph3^es. — T h. Heezog Neue und bemerkenswerte Bryo- 
phyten, von H. Burgefi 1927-28 auf Java und den Philippinen gesammelt,” 
Annales Bryohgici, 1932, 5, 69-82, 3 figs.). A list of thirteen mosses and twenty- 
six hepatics collected by H. Burgefi in Java and the Philippines. The novelties 
are one moss, eight hepatics, and some varieties. A. G. 

Malayan Hepatics. — ^T h. Hbrzog ('* Neue Hepaticse aus der weiteren Indo- 
malaya,” Annahs Bryologid, 1932, 5, 83-98, 8 figs.). Descriptions of eleven new 
species of hepaticse collected in Sumatra, Borneo, and New Guinea by Goebel, 
&ilneti, and Wegner respectively. A. G. 

Brynm in New Zealand. — G. 0. K. Sainsbtjry Some New Zealand 
Species of Bryum/^ Annates Bryologiai, 1932, 5, 111-14). The author dwells on 
the difficulty of treating systematically the New Zealand species of the Rosulata 
section of Bryum, H. N. Dixon has recently reduced them to three species — 
jB. tmncorum, B. BUtardieri, B. campyhthecium, Sainsbury sets out their dis- 
tinguishing characters as given in Hooker’s “ Handbook,” Dixon’s “ Studies in the 
Bryology of New Zealand,” and Brotherus in Pflanzenfamilien ” ; and then 
discusses the difficulties he has encountered in dealing with large amounts of 
material from different localities owing to variability in the characters displayed 
by the plants. He thinks that he can for the most part recognize B. campyh- 
thecium ; but he finds it difficult to settle on characters which clearly and definitely 
separate B. BiLlardhn itom B. tmrumum, A. G. 

Central American Mosses. — ^E dwxn B. Baeteam (“ Mosses of Northern 
Guatemala and British Honduras,” J. Washington Acad, Sd., 1932, 22, 476-82, 
1 fig.). A list of forty-four mosses collected by H. H. Bartlett in the spring of 
1931 in the El Oayo region of Western British Honduras and in the Pet4n district 
of Guatemala, It is the first list of mosses from the Maya area of Central America ; 
the species have an affinity with those of Vera Cruz and Yucatan, as well as, to a 
less extent, with those of the Antilles and Northern South America. A new species 
of CawpyZojws is described. A. G. 

Jowa Bryophyta.— H. S. Conabd and B. 0. Wolden C A Key to the Mosses 
of the Okoboji Region,” Univ, Iowa Studies Nat, 1932, 14, no. 7, 1-24, 2, pis.). 
The area investigated is north-western Iowa. There is a key provided to cover 
all the genera of hepatics and mosses, and further keys to the species are to be 
found where necessary under the genera. Both leaf and capsule characters are 
employed, to facilitate the naming of sterile as well as fertile specimens ; and 
further assistance is given in the fifty-two figures and the glossary, A. G. 
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Gases in Algae. — Silvia Colla C Eioerclie sul contenuto gassoso di alcune 
alghe,” Annali di Botanim, 19, 426-64, 4 figs.). Tlie receptacles of F'lmus 
virsoides contain a mixture of gases wMcIl vary in volume and pressure in tlie 
course of the day. The mixture contains oxygen, carbonic acid and nitrogen, but 
no carbon monoxide nor reducing gas. The maximum production of gas is during 
the hours o^ brightest light and occurs exclusively in the receptacles, being secreted 
by the hyphse of the central tissue, and forming bubbles in the gelatinous matter 
between the hyphse. The gas which varies most in percentage during the day is 
the oxygen, and the percentage is greatest in the younger receptacles. It rises and 
falls with the intensity of the light and the degree of photosynthesis. The pressure 
also rises and falls with the percentage of oxygen. The carbonic acid gas shows 
two percentage variations, one nocturnal, the other during the heat of the day ; 
the first is a relative maximum due to diminution of the oxygen, the other is 
absolute maximum due to respiratory exchange rising with the temperature. 

A.. Gr*. 

Gases in AJgae. — ZiporI Danin (“ Sulle cavita gassose di Rivularia polyotis 
(J. Ag.) Hauck e sui Gas in essa contenuti,” Nuov. Qiorn. Bot. Ital., 1932, 39, 165- 
181, 4 figs.). As in some other marine algae, cavities filled with gas are found also 
in colonies of Rivularia polyotis^ a saxicolous species found between tide-marks. 
The gas is a mixture of oxygen, carbonic acid, and nitrogen ; the first two of these 
undergo daily variation. The percentage of oxygen varies with the degree of 
illumination. The carbonic acid shows two percentage maxima, one at night 
when the oxygen falls to a minimum, and the other at the hottest time in the day, 
being attributed to respiration. In colonies placed at a depth greater than normal, 
the percentage of oxygen decreases and that of carbonic acid increases. The 
production of gas distends the cavity to four times its volume, and alters the 
disposition of the algal filaments and their sheaths. A. G. 

Peridiniiim. — M. LspiivRE Monographic des especes d’eau douce du genre 
Peridinium/" Archives de Botanique, Caen, 1932, 2, M4m. No. 6, 1-210, 6 pis., 
915 figs.). A monograph of the freshwater species of Peridinium,^ divided into two 
parts, the first treating of the generic characters, reproduction and the evolutionary 
cycle, habit and distribution, methods of cultivation, parasites, general variations 
in the genus, affinities, the idea of the species ; the second part is concerned with 
systematic investigation. Two subgenera are maintained, Cleistoperidinium with 
four groups, and Poroperidinium with eleven groups. A bibliography and index 
complete the monograph. A. G. 

Lake Plankton. — 'W, H. Pearsall Phytoplankton in the English Lakes, 
n. The Composition of the Phytoplankton in Eelation to Dissolved Substances/^ 
J . Bcol,, 1932, 20 , 241-62, 1 fig.). A study of the periodicity of the more important 
plankton algss compared with the results of water analysis. It appears that 
diatoms occur when the waters are richest in nitrate, phosphate, and silica (in 
winter and spring). Green aigse and desmids occur in summer, when nitrates and 
phosphates are low; desmids occur particularly when calcium and the nitrate/ 
phosphate ratio is low. Dindbryon prefers a rather higher ratio of nitrate to 
pho^hate. M^ophyceae are correlated with high organic matter, and thrive in 
m i ni m al quantities of nitrate and phosphate, A. G. 
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Perone dimorpha. — ^A. Pascher tJber eine in ilire Jngend ridzopodial nnd 
animaliscli lebende epipbytische Alge (PeroTie)/’ Beili. Bat, Gentmlh., 1932, 49, 
Abt. 1, 675-^5, 7 figs.). An accoimt of Perone, a new genns of protococcoid 
Heterolcontse, found growing epiphytically on Splmgnwm in the Musikantenteichen 
near Hirschberg. Its protoplast is honeycombed with large vacuoles. In repro- 
duction the cell divides into several amoeboid germs, which, after a while coming 
to rest, nearly always live for a time in a naked sessile amoeboid form, feed as 
animals, grow in size and increase their chromatophoies ; eventually they revert 
to the ceU-waUed epiphytic state. A. Gr. 

Nucleolus in Desmidiaceae* — Oskar Kopetzky-Eechtperg (“Die Nucleolen 
im Kern der Desmidiaceen,’* Beih, Bot. Gentrcdh., 1932, 49, Abt. 1, 686-701, 1 pL). 
The nucleolar substance in the nucleus of the Desmidiacese occurs either as a solitary 
nucleolus or in the form of several scattered nucleolar masses. Usually it is the 
relatively larger species of several genera that have the latter type. Transitions 
are found in the genus Glosterium. In every case a given species always exhibits 
the same type of nucleoli — they are fixed by heredity and can be used as specific 
characters. In the Desmidiaceae the nucleoli are not concerned in the formation 
of the chromosomes, nor is it probable that they supply dissolved matters to the 
chromosomes. A. Gr. 

Contractile Vacuoles in Diatoms, — ^A. Pascher (“ Uber das Vorkommen 
von Kontraktden Vakuolen bei pennaten Diatomeen,” BeiL Bot Gentralh,, 1932, 
49, Abt. 1, 703-09, 6 figs.). In a species of Nitzschia akin to N. SantzscMana 
fission of the protoplast into two and four elongate sub-protoplasts was observed ; 
these dmsions had for a while a pair of normal contractile vacuoles which pulsated 
alternately. These vacuoles were mostly situated towards one end of the sub- 
protoplast; after a time they disappeared. It was not possible to determine 
whether the protoplasts were vegetative reproductive bodies or gametes. A. G, 

Gomphonema. — ^Anton Mayer {“ Die bayerischen Gomphonemen,” Denhschr. 
Bayer. Bot. Ges. Regensburg, 1928, 17, 83-128, 5 pis.). An account of the diatom 
genus Gompkonema as it occurs in Bavaria, with descriptions of 'the genus, its 
species, varieties and forms, together with a key, citation of literature, localities, 
critical notes, and 130 figures. A. G. 

Danish Algae. — Johs. Boye Petersen (“ The Algal Vegetation of Hammer 
Bakker,” Bot TidssTcrift, 1932, 42, 1-48, 21 figs.). An account of the algal vegeta- 
tion of Hammar Bakker, sandy hills without springs save those of Vseldmose ; the 
algae are of aerial character and occur in or on the ground and on trees and shrubs. 
Notes are given on the algae collected from various plants ; samples of nearly a 
score of different soils were cultivated in nutrient solutions, and the algse therefrom 
were determined. Also the algse of the scanty springs of Vseldmose were examined. 
A systematic list of 105 species follows, comprising Cyanophyceae, Diatomaceae, 
and Ghlorophyceae — ^105 species in all, with several varieties. A. G. 

Salt Marsh Algae. — Nellie Carter (“ A Comparative Study of the Alga 
ilora of Two Salt Marshes. Part I,"’ J. Eool., 1932, 20, 341-70, 2 figs.). This 
investigation was started at the suggestion of the late Prof. Yapp, who wished a 
record of the alga flora of the Dovey estuary to be made. A salt marsh area on 
Canvey Island in Essex has also been kept imder observation for three years. 
The top<^aphy of the two marshes is described, as are also the phanerogam 
vegetation with its zonation, and the zones with their algal inhabitants. Then the 
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pans and cliannels, the escarpments, and pioneer alg83 are considered. Some 
observations on tidal effects are recorded. . A. G-. 

Life-history of Ulothrix. — ^Edna M. Lind A Contribution to the Life- 
history and Cytology of Two Species of Vlothrix,'' Ann. Bot,, 1932, 46, 711-24:, 
2 pis. and 12 figs.). Two species of Ulothrix, found growing together by a water 
trough in Derbyshire, are described, the one as U. zonata, the other as U. rorida. 
The reaction of U. zonata to unfavourable conditions of environment is described, 
as well as a form of vegetative reproduction by fragmentation of its filaments ; an 
account is also given of the structure, occurrence, and germination of the micro- 
spores. U. rorida is found growing unmixed on a stone weir in G-raves Park, 
Sheffield. Its structure and life-history, and the c 3 ^ology of its reproductive cells, 
are described. All the filaments, the zoospores and gametes are haploid, the 
zygote being the only diploid phase in the life-cycle. The duration of the resting 
stage of the zygote could not be ascertained. A. G. 

Mitosis in Draparnaldia. — Judith M. Ferguson On the Mitotic Division 
of Draparnaldia glomerata,^^ Ann. Bot, 1932, 46, 703-09, 1 pL). Mitotic division 
in Drapamcddia glomerata is described and the chromosome number is found to 
be 8. Spireme and spindle were not observed ; the chromosomes are very small 
and result from the coalescence of still smaller granules. A relationship between 
the staining reactions of pyrenoid and nucleus is noted. The escape of quadri- 
<5iliate spores of difierent sizes has often been seen, but without evidence that the 
smaller spores behave as gametes. ISTo fusions have been observed, and the branch 
cells have produced but one spore each. The bearing of these results upon the 
possible life-cycle of the alga is discussed. A. G. 

Phaeocystis. — "R. E. Savage Phmocystis and Herring Shoals,” J. Ecol., 
1932, 20, 326-40, 1 pi. and 11 figs.). The adverse influence of Phmocystis on the 
migration of herrings has already been treated by the author (“ Ministry of Agric. 
Fish. Invest.,” 1930, Ser. II, 12 , no. 2). In the spring there is a great development 
of plankton in the sea causing the water to become discoloured and of a pungent 
odour. In the southern North Sea this is principally due to Phcsocystis. But 
discoloration is also caused by ChcBtoceros in spring, and Rhizosolenia and Biddulfhia 
in autumn. Phoeocystis Pouchetii (Hariot) Lagerheim is a minute Cryptomonad 
flagellate which forms gelatinous colonies of brownish-yellow colour. There is 
some evidence that herrings are repelled by Phcoocystis plankton, and are diverted 
from their normal migration track. There is no evidence that concentrations of 
diatom plankton act as barriers to the passage of herrings. A, G. 

Phseosporese. — Camille Sauvageau (“Sur quelques algues pheospor4es de 
la rade de Villefranche, Alpes Maritimes,” Bulk Stcttion Biologique d^Arcachon, 
1931, 28 , 1-168, 32 figs.). An account of the investigations of the life-history of 
various Phseosporese made by the author during five visits to the Russian zoological 
station at Villefranche. These researches include Aglaozonia ohUosa and CuHeria 
monoica and the culture of zoospores and oospores respectively; Halopteris 
filicina and the culture of the zoospores of the plurilocular sporangia ; Myriotriohia 
repens and M. adriatica and the culture of their zoospores ; other species of Myrio- 
trichia ; Protasp&rococcus, a new genus, and the culture of the zoospores of its 
unilocular sporangia ; Zosterocarpus (Edogonium ; Arthrocladia villosa and its life- 
history ; Sporochnus pedunmlatus and the culture of its zoospores ; the Sp&rma- 
tochnecB comprising Bperrmtochnus paradoxm, Nemacystus ramulosm, and Stilophora 
adriatica, and the culture of their zoospores ; and a few other algss. A. G. 
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Plethysmothallus. — Camille Sauvageau (“ Le Plethysmotiialle,” BulL 
Station Biologique d'Arcachon, 1932, 29, 1-16). A resume of tie outcome of tie 
researcies made by tie autior on tie life-iistory of several of tie Piaeosporese. 
Tie word ‘‘ pMtiysmotialle,” first coined by iim in 1927, is used to indicate tiat 
inconspicuous (adelopiyce) or microscopic piase of tie alga, wien it is multiplying 
itself by tie production of sporangia. In due course, at tie proper season tie 
alga swings over to its otier piase— tie conspicuous (delophyc4) alga as we know 
it, tie alga as described in our fioras. After a few montis or weeks tiis alga 
sieds its zoospores and dies. Tie zoospores give rise once more to the incon- 
spicuous phase, which is also named eclipsiopiycA tie eclipsed or hidden piase. 
In tie pl4tiysmotiaUe active multiplication goes on, but our knowledge of tie 
hidden history of many of tie algse is far from complete. A. 6. 

Macrocystis. — ^William Albert Setohbll Macrocystis and its Holdfasts,” 
Univ. Oalif. Pub. Bot., 1932, 16, 445-92, 16 pis.). A discussion of tie distribution 
of Macrocystis and of tie question whether tie genus comprises one species or 
more. Particular attention is given to tie basal growth, tie holdfast and tie 
axial branching, and to tie status of tie two apparently distinct species of tie 
Pacific coast of North America. In these the arrangement of tie iapteres is 
different. In M. pyrifera they are multifarious on tie cylindrical segments of tie 
stipe, while in M. integrifolia they are bifarious on tie margins of tie flattened 
segments. A. Gr. 

Xiphophora. — E. M. Heine Tie New Zealand Species of Xiphophora with 
some Account of tie Development of tie Oogonium,” Ann. Bot, 1932, 46, 557-69, 
2 pis. and 28 figs.). An account of tie two species of Xiphophora. X. gladiata is 
Australian and Tasmanian ; and X. chondrophylla occurs in New Zealand — ^var. 
minor on tie northern coast of tie North Island, var. maxima on all coasts as 
well as on Auckland, Campbell and Chatham Islands . Tie distinguishing characters 
of tie two species and tie varieties are discussed. A description is given of tie 
internal structure, tie dividing cell, and the development of the conceptacle, also 
tie development of tie oogonium. A. G. 

Chinese Algae. — ^V ioiet M. Grubb Marine Algae of Korea and China, with 
Notes on tie Distribution of Chinese Marine Algae,” J. Bot., 1932, 70, 213-9, 245- 
251, 1 map). A list of five marine algae from Korea, and twenty-nine from Pei- 
tai-io, China, collected by Miss Galbraith and the autior respectively. Of tie 
ninety-eight species now Imown from China twelve are added in tie present paper. 
A map is given, in which are shown the chief ocean currents off tie east coast of 
China and tie stations where algae have been collected. A table is given in which 
tie distribution of tie algal flora of China north and south of the Yangtze River 
is compared with tiat of tie Korean coasts (east, south-east, and west). Of 
ninety-eight Chinese algae, thirty-one are found also in Korea, but mostly on tie 
west coast only. Tie respective ocean currents that affect the coasts of Japan, 
ffluna, and Korea are discussed, and shown in a map ; and their influence on the 
different classes of algae is explained, for instance, the absence of lucus and the 
larger Laminariaceae from tie Chinese coast. A. G. 

Burmese Characeae. — ^B. P. Pal (“Burmese Charopiyta,” J. Linn. Soc. 
Bot.^ 1932, 49, 47-92, 11 pis. and 6 figs.). An account of tie Ciaraceae of Burma, 
comprising fourteen species of Nitdla, one of NiteUopsis, and fourteen of Chara. 
Tie novelties describe are six species of Nitdla and four of Ohara ; they are all 
figmed, as also, is tie raure G. WcMichii. Tie morphology of all the species is 
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described, and tbeir affinities are discussed. Methods of preservation and staining 
of the material are given. Information as to the distribution and season of the 
species is supplied, as also about the climate of the chief centres of collection, and 
the ecological factors are discussed. A. Gr. 


Fungi. 

Pythium Debaryanum in America. — J. J. Taubenhaus and Waltee N. 
Ezekiel On a new Damping-ofi Disease of Texas Blue-Bonnets,” Mycologia, 
1932, 24, 457-9, 1 text-fig.). The Texas blue-bonnet {Lufinus texensis Hook.) is 
a native annual plant and the official State fiower of Texas. The authors foxmd 
that a group of these plants, after transference to the greenhouses of the Texas 
Agricultural College, began to wilt and die ofi. An abundance of Ehizoctonia and 
FytMum mycelia had invaded the tissues. These fungi were cultured and finally 
determined as Ehizoctonia sp. and Pythium Debaryanum. They were found to be 
soil-borne and were readily controlled by steam sterilization of the infested soil ; 
disinfection of the young seedlings by dipping them in bichloride of mercury was 
also effective. A. L. S. 

Blight due to Phytophthora. — Geoege F. Webee (“ Blight of Peppers in 
Florida caused by Phytophthora Gapsici/* Phytopathology, 1932, 22, 775-80, 4 text- 
figs.). This blight of peppers in Florida had already been described as similar to 
a blight of Chile peppers in Hew Mexico. Weber has described the attack of the 
fungus on stems, branches, fruit, and leaves, all of which were gradually destroyed. 
In cultures, sporangia were not abundant, but oospores were plentiful. Proof was 
not wanting that the fungus was different from P. ierrestria, A. L. S. 

Note on Pseudopythium. — ^F. P. Mbbblich (“ Pseudophythium Phytoph- 
thoron, a Sjmonym of Phytophthora Ginnamomi,'^ Mycologia, 1932, 24, 453-4). 
This fungus is associated with the diseases of pineapple ; the writer has found the 
zoosporangial stages, and the various characters of these agree with Phytophthora 
Ginnamomi, which name now stands. A. L. S. 

Aquatic Fungi. — ^B. Baenes and R. Melville Notes on British Aquatic 
Fungi,” Trans, Brit. Mycol. Soc., 1932, 17, 82-96, 6 text-figs.). The authors were 
induced to carry out a study of aquatic fungi in this country because so few records 
had been made. They began by examining the soil of a garden in South London, 
along with pots of water containing rotting leaves. Among other results three 
genera have been added to the British flora — Monoblepharis, Gonapodya, and 
Blastodadia. Cultures of the fungi are still being made of the eleven species that 
have been identified. Monoblepharis polymorpha was, found in two widely 
separated localities and has been successfully cultured. The authors describe the 
union of the gametes and noted that the female gamete may sometimes begin to 
emerge from the oogonium before the gametes have completely fused. A list of 
forty-four books or papers on the subject is appended. A. L. S. 

Study of Saproleguia. — ^Bessie B, Kanouse (** A Physiological and Morpho- 
logical Study of Saprolegnia pa/rasitica,^* Mycologia, 1932, 431-52, 2 pis.). This 
fungus is found commonly on fish and fresh eggs in fish hatcheries or in fresh- 
water lakes and streams ; it is a widespread species of Saprolegnia in America 
and Europe. Isolations of the fungus were made and the various aspects of the 
life-history were studied, etc. The morphology can be controlled by modifications 
of the environment or by changing the nutritive supply. For the first time oogonia 
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and antheridia were noted on the mycelium, peptone being found to be tbe stimulus 
for sexual reproduction when used witb other ingredients also specified. Sexual 
organs also developed on the mycelium of the fungus when grown on sterilized 
hemp-seed in water. It was further found that only the asexual tj^pe of repro- 
duction occurred in a highly nutritive medium. The question of parasitism of the 
eggs was also examined ; they were scarcely parasitized when few were present, 
the eggs were rarely penetrated by the parasite. A. L. S. 

Notes on Albugo. — T. Palm Biological Notes on Albugo,^' Ann. Mycol., 
1932, 30, 421-6, 3 text-figs.). Palm has made a study of this fungus as it grew 
on Tragopogm fratense, and more especially on the germination of the conidia 
which produced germination tubes. They may even germinate before the pustules 
rupture the epidermis and sets them free. He has verified this method of 
germination in Albugo PortulaccB, A. Blitis, and A. spinuhsa. A. L. S. 

Study of Thielavia. — C. W. Emmons The Development of the Ascocaip 
in Two Species of Thidavia,^^ BuU. Torrey Bot. Club, 1932, 59, 415-22, 2 pis., 
1 text-fig.). A new species of Tkidavia, isolated from the normal skin of a foot, 
has proved to be new to science^ — Thielavia Sepedonium Em m ons. It difiers from 
Thielavia terricola, previously described by the author, in several particulars : it 
grows more rapidly in cultures, it has a conspicuous conidial stage, and there are 
differences in the ascocarpic development. The asci of the new species arise as 
simple side branches from the ascogenous hyphse without crozier formation and 
without nuclear fusion in the ascus. A. L. S. 

Study of Ascobolus magnificus. — ^H. C. I. Gwynne-Vaxtgban and H. S. 
Williamson (“ The Cytology and Development of Ascobolus magnijims,^^ Ann. 
Bot.f 1932, 46, 653-70, 3 pis., 13 text-figs.). The development of this fungus had 
been partially worked out by Dr. Dodge, who had recorded the finding of a new 
form of spores — ^papulospores. The new spores were sent to the authors of this 
paper and their further development is described. These proved to be of two 
kinds, both of which formed mycelia, which again produced papulospores — 
infertile in single spore culture but which, when intermingled, gave rise to asco- 
carps. The further development was followed stage by stage : the formation of 
antheridia and oogonia and the fertilization stages — ^the nuclei fusing in pairs in 
the oogonium ; the formation of ascogenous hyphee, and, finally, of the ascus and 
the formation of the spores, with their nuclear history. A. L. S. 

Study of Cyttaria. — ^B. T. Palm On Cyttaria Berk., and Cyttariella n.gen.,” 
Ann. Mycol., 1932, 30, 405-20, 4 text-figs.). The new genus Cyttariella was 
collected by Skottsberg in Tierra del Euego. The family Cyttariaceae all grow in 
South America on species of Nothofagus. A study of all the specimens has been 
made and a key as well as descriptions is provided ; the general life-history of 
Cyttaria is also followed. The family has been considered by the writer as belonging 
to the Sphaeriales- Cyttariella has been created to include two Cyttaria-Vike, 
pycnidia-bearing stromata. In Cyttaria perithecia with asci are formed. 

A. L. S. 

British Xylariaceae.— Julian H. Miller {Trans. Brit. Mycol. Soc., 1932, 17, 
125-46, 3 pis., 1 text-fig.). The paper deals chiefly with the genus NummuLaria, 
but Miller has also given an account of Hypoxylon as it occurs in Britain. Hi a 
descriptions are based on specimens in the Hew Herbarium. A. L. S- 
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Study of Phoma. — M. Grimes, M. O’Connor, and H. A. Cummins A 
Study of some Phoma Species,” Trans, Brit Mycol, Soc., 1932, 17, 97-110, 2 pis.). 
The writers criticize the two genera Pimm and Phyllosticta as being difficult to 
differentiate from each other. They were chiefly concerned with species that were 
isolated from milk. Among these P. hihernica was secured by plating samples of 
milk intended to estimate yeasts, moulds, etc. The species was also secured from 
cream and butter, and has been temporarily determined as P. Wb&mica, It was 
carefully developed and a full account is given. Amother frequent species, Phoma 
destructiva, was isolated from butter. An account of the various experiments is 
given ; also the substances dn which the fungi were grown, and their physiological 
requirements and reactions. A scheme of classification based on the requirements 
of the fungi has been devised. A. L. S. 

New Fusarium. — k, Sartory, E. Sartory, and J. Meyer ^tude d’un 
nouveau champignon du genre Fusarium: Fusarium eudhdicB^^ Ann, Mycol,, 
1932, 30, 471-5, 1 text-fig.). The fungus was isolated from the digestive tube of 
caterpillars living on groundsel. It was examined and cultured and the different 
characteristics, including the formation of chlamydospores, are described as they 
appeared under the different culture conditions. It was judged to be new to 
science : Fusarium euchelice, A. L. S. 

Rusts on Apples. — ^Paul E. Miller Pathogenicity of Three Eed-Cedar 
Eusts that occur on Apple,” Phytopathology, 1932, 22, 723-40). The author notes 
three species of Gymrbosporangium that occur on apples : G. Juniperi-virginiance 
(apple rust), G, germinate (quince rust), and G, globosum (hawthorn rust). These 
all occurred on the same or on different kinds of apples which are duly listed. 
Successful inoculations were carried out in the laboratory, and the differences that 
occurred are given either as to the condition of the infected areas, or the type of 
secia, etc., that developed. Successful inoculations were easily produced by 
G, germinate on several varieties of apple, also on quince leaves. Apple leaves 
inoculated with G, globosum and G. Juniperi-virginiancB did not produce secia until 
the pycnial exudate was mixed, when the majority of the lesions formed sscia. 
Temperatures and persistence of spores are also given. A. L. S. 

Disease of Dahlias. — D, E. Green (“ Smut Disease of Dahlias caused by 
Entyloma Bahlice,'" J, Roy. Hort. Soc., 1932, 57, 332-9, 4 pis., 4 text-figs.). The 
disease made its appearance on the leaves of dahlias in August, on plants that had 
been raised from cuttings with all due precautions against infection. The 
symptoms of the disease are described : spots are formed on the leaves which may 
coalesce and present large diseased areas. The disease was identified as Entyloma 
DaUiw, a smut fungus. The growth and development in all the stages are described 
and, finally, the methods of dealing with the disease. The origin of the disease is 
still somewhat obscure. A. L. S. 

Hyphal Structure of Femes. — ^E. J. H. Corner (“ A Fomes with two 
Systems of Hyphae,” Trans, Brit Mycol, Soc., 1932, 17, 51-81, 13 text-figs.). 
Corner, in this study of Femes Icevigatus n,sp., found that there were two distinct 
systems of hyphae contained in the fruiting body — skeletal hyphae and generative 
hyphae, details of which are included in the diagnoses. The mature fungus is of 
bracket shape ; the skeletal hyphae are thick-walled and aseptate, the generative 
are septate, thin-walled and branched, but not clamped. The developing struc- 
tures are fully described, and all through the paper comparison is made with 
similar tissues in allied species. Corner has introduced the terms monomiPh for 
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fruit-bodies composed of one system of bypbae, dimitio for those like Fomes Imigatus 
of two systems, and the trimitio with three, the latter type occurring in coriaceous 
species of Folystictus^ etc. A. L. S. 

New Tricholoma. — k, PilIt and E. Vesety, Pragse Species nova vernalis 
generis Tricholoma^ Tricholoma KamncB^^ Ann, Mycol., 1932, 30, 4:76-7, 3 pis.)* 
The fungus was first found in Central Bohemia in 1926. In 1932 it appeared in 
great numbers, a very large species up to 14 cm. diameter and the stalk 10-15 cm. 
in length, and becoming yellowish. It is good for food. A. L. S. 

Gytological Study of Tulasnella. — ^Donald P. Eogers {Bot, Qaz,, 1932, 
94, 86-105, 79 text-figs.). The peculiar feature of this genus is the formation at 
the apex of the basidium of usually four infiated bodies, epibasidia. Into these 
pass the nuclei and protoplasm of the basal cell followed by a septum across their 
bases. Mitosis of the nucleus follows, the epibasidium elongates and on a filament, 
produced from the apex, is borne a binucleate basidiospore. In Tulasnella Tulasn&i 
there is no mitosis in the epibasidium. Certain similarities in the basidia suggest 
relationship with the Tremellacese. It is argued further that the epibasidium is 
the homologue of the ascospore, and the basidiospore so produced represents an 
ascospore ^ermination-conidium. A. L. S. 

Sexuality in Polyporas. — ^EIkon Eobak (“ Ein Polj^oracese mit Tetra- 
polarer Geschlechtsverteilung. Polyjporus horealis (Wahlen.) Pr.,’’ Svensh. Bot, 
TidsJc,, 1932, 26, 266-70, 1 text-fig.). The author publishes this as a preliminary 
paper on the sexuality of the spores. The first general growth of the spores showed 
a vigorous formation of mycelium with clamp formations, though the growth 
from a single spore culture was without clamps. Prom the latter, fruiting bodies 
might be built up but produced no spores. Purther research revealed the existence 
of tetrapolar sexuality. It was found also where clamps were formed in the 
mycelium they differed in the sexual reaction. Eobak considers that this is the 
first determination of tetrapolar sex in Polyporm, A. L. S. 

British. Fungi. — Cakleton Eea ('* Appendix n to ‘ British Basidiomycetse,^ ” 
Trans, Brit, Mycol, Soc., 1932, 17, 35-50, 1 col. pL). This is the second appendix 
to the “British Basidiomycetss,” published in 1927, and it introduces a large 
series of gilled forms new to Britain, with a number new to science, the latter 
being illustrated. As might be expected, these fungi were collected in the autumn 
months and are described with fuU details essential to the student. A. L. S. 

Study of Tulasnella anceps. — Maby J. P. Gregory (“ Observations on the 
Structure and Identity of Tulasnella anceps Bres. & Syd.,*’ Ann, Mycol,, 1932, 
30, 463-5). This fungus grows on bracken and was met with by the author while 
making a special study of bracken diseases. In the course of the life-history of 
the fungus large numbers of sclerotia are developed on the dead bracken fronds. 
Prom her observations of the fungus, Gregory has decided that it should be 
recognized as Cortiaium anceps. The structure is exactly similar to that of 
Cortidum, A. L. S. 

Study of Hymenomycetes. — k. A. Pearson (“Modern Work on the 
Hymenomycetes,” Trains. Brit. Mycol, Soc,, 1932, 17, 16-34). A. A. Pearson, 
Prudent of the British Mycological Society for 1931, chose for his address the 
group of the Hymenomycetes to which he has devoted much attention for a long 
period In comparing fungi with other groups of plants he states that — “ Phane- 
rogams of a district can be learned in a relatively short time ; the fungus flora is 
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never exiiaiisted.’’ Pearson lias tackled iis subject by a survey of tbe study in 
tbe European countries. For each country he reviews the work done by mycolo- 
gists, especially of the present day, and notes the more prominent workers with 
more or less criticism of their publications. He points out the line of study that 
requires to be undertaken by our own and other mycologists ; the work is peculiar,’’ 
he adds, ‘‘ in that the members of mycological societies are dealing with species 
that occur in all parts of the world, but the main object of our forays is to foster 
an accurate tradition of species and to transmit it faithfully to the next generation.” 

A. L. S. 

Citric Acid Production. — ^Nandor Poeges C Citric Acid Production by 
Aspergillus niger,'^ Amer, J. Bot,, 1932, 19 , 558-67). After listing the various 
theories as to the production of citric acid, the author describes the methods he 
used in its production from AspergiUus niger (in a sugar solution of the fungus 
taken from the soil), the concentration of sugar, the quality of the nitrogen used, 
JSTaJSrOs being the most effective for citric acid production. Iron and zinc salts 
were also necessary for rapid production. Zinc favoured production with the 
absence of dark spores. The greatest yield of citric acid was obtained after an 
incubation period of 7 days. A. L. S. 

Chemical Composition of Aspergillus. — ^Handor Porges (” Chemical 
Composition of Aspergillus niger as Modified by Zinc Sulphate,” Bot. Gaz., 1932, 

197-205). The author found that an addition of zinc (ZnS 04 ) to the cultures 
gave a marked stimulus to the vegetative growth of the fungus, though it repressed 
spore formation. This increase of growth showed greater utilization of the 
available sugar with an increase of the dry mycelium and a greater production of 
oxalic acid. A. L. S. 

Cytology of Fungi. — ^K. Wakayama (“ Contributions to the Cytology of 
Fungi. IV. Chromosome Number in Autobasidiomycetes,” Oytologia, 1932, 3 , 
260-84, 133 text-figs.), Wakayama very unfortunately died before his paper was 
published. It was seen through the press by Prof. Fugii. The object of the 
author was to trace nuclear developments in the Autobasidiomycetes. The species 
examined, thirty-four in number, belong to the families Agaricacese, Polyporacese, 
Clavariacese, Lycoperdacese, and Thelephoraceae. The species were fixed on the 
field as soon as collected. Drawings are made of the basidia. Details as to the 
number of chromosomes, etc., are summarized for each family. The process of 
nuclear divisions in all its stages has been followed in each specimen and the 
chromosome number, which varies from 4 to 6, is given in a list of the species 
exannned. Notes are added as to the direction of the spindle of the basidium 
nucleus ; it lies transversely to the axis in the Basidiomycetes, with few exceptions. 

A. L. S. 

Sewage Fungi. — ^R. W. Butcher Contribution to our Knowledge of 
Sewage Fungus,” Trans. Brit. Mycol. Soc., 1932, 17 , 112-24, 1 pL). An account 
of the fungi met with in the course of investigations on river pollution. The author 
gives a statement as to the fungi — ^the group or community which are met with 
wherever there is a sufficient quantity of certain forms of organic matter supplied 
from factories, mills, breweries, etc., as well as domestic sewage. The commonest 
species was Sphcerotilus natans, and that fungus, with its allies, has been fully 
described : it is a filamentous form. Among others noted are Beggiatoa spp., 
several Phycomycetes, and Busarium aquceductum. The relation of the sewage- 
fungus community to the organic pollution of rivers is discussed ; where the water 
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becomes acid other species arrive, suet as PenidlUum fluitam. Variation in the 
quantity of organic matter in relation to the distribution of sewage fungi has 
also been studied. A. L. S. 

Mushroom Nutrition. — Sblman A. Waksman and W. Nissen (*' On the 
Nutrition of the Cultivated Mushroom, Agaricus campestris, and the Chemical 
Changes brought about by this Organism in the Manure Compost,” Amer, J. Bot^ 
1932, 19, 514-37). The authors state the two aspects of their problem : (1) the 
transformations of the various organic and inorganic constituents of the manure 
by the numerous micro-organisms during the process of composting, and (2) the 
transformations of the constituents of the compost inoculated with spawn until it 
is spent, changes due primarily to the nutrition of the mushroom. A study was 
made of the chemical composition of the compost during growth, and also when 
spent. They found a reduction in compositions of water-soluble substances, but 
an increase in lignins, total nitrogen, and ash. The growth changes include an 
increase in the lignin content. They noted a rapid development of fungi and 
bacteria, and the results of this activity are given : an increase in the lignin content, 
the nitrogen content, and the ash. The substances used by the mushroom are 
those which accumulated during composting : '' the nitrogenous substances during 
the process are transformed from an insoluble organic into soluble and mineralized 
(NHa) forms.” A. L. S. 

Study of Nigrospora Oryzae. — ^Tr. Savulescu and T. Rayss (“ Der Einflusz 
der auszeren Bedingungen auf die Bntwicklung der Nigrospora Oryzee (B. & Br.) 
Peteh,” PhyU>patJwlogische Zeitsok, 1932, 5, 152-72, 6 text-figs.). This fungus 
has proved to be very destructive to corn crops in Roumania. A special study of 
temperature and other influences on spore germination has been carried out by 
the authors. They found that the spores lost all vitality after two years ; observa- 
tions of temperature showed that germination was rarely under 10°, the optimum 
lay near 30° ; for the mycelium a higher temperature was desirable, but very high 
temperatures and dryness were fatal to the spores. A series of experiments on the 
influence of acids and alkalies on spores is also recorded, and, finally, the statement 
is made that the spores have an unusual tolerance limit for acids and alkalies and 
that high temperatures tend to the production of abnormal and resting spores, 

A. L. S. 

Fungi on Hemlock. — ^B. 0. Dodge (“Notes on Three Hemlock Fungi,” 
Mycologia^ 1932, 24, 421-30, 2 pis., 1 text-fig.). The fungi described developed on 
some small henalock trees in the State of New York in bad conditions of growth. 
No fruiting bodies of fungi were foimd on the trees, but their dead branches were 
thickly dotted with conidial fructifications. These were examined and cultured 
and have been identified as (1) Derrmtea halsamea {Cenangium halsameum Peck). 
Single ascospore cultures produced pycnoconidia with stylospores. This asexual 
stage is known as Gelatinosporium abietinum Peck. (2) Myxosporium sp. (also 
found on the d 3 ring branches ) has not been specifically identified as the ascosporic 
stage was absent. (3) Phomopsis ocaidta, the asexual stage of Diaporthe conorum. 
The pathogenicity of the three fungi is being investigated. A. L. S. 

New Fungus for the United States. — ^Leeoy Donald {Mycologia, 1932, 
24, 455-6). The fungus which forms galls on the stems and leaves of Veronica- 
arpensis was discovered to be forming tumours on Veronica plants at or near the 
surface of the ground. A second species, Sorospheera radicalism has been found in 
marshes. This is the first record of the genus in the United States. A. L. S. 
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Elm Diseases. — ^Hubert A. Harris (“ Initial Studies of American Elm 
Diseases in Illinois,” Bulk Dejot, Registr. and Education, Illinois, 1932, 20, 1~70, 
35 text-figs.). Tlie research has determined that the disease of elms in Illinois, 
though of a serious nature, has no connection with the elm disease in Holland 
and other European countries. Thousands of elms have been lost in nurseries 
and many fully grown valuable trees have been killed. The disease is of a fungal 
nature, and cultures and inoculations have been made from fungi growing on or 
within the elm-tree bark. It has been shown that elm wilt may be caused by a 
number of fungi, but the most important in causing disease is a Goniothyrium, 
which penetrates the wood and blocks the water-conducting tissues. Other fungi 
of importance in causing elm disease are species of Bhoma, SpJiceropsis, Vermicularia, 
and Verticillium. The remedy for the diseases has also been studied : Bordeaux 
mixture has given good results and careful pruning has also been valuable. 

A. L. 8. 

Cotton Wilt in Mississippi. — ^L. E. Miles and T. D. Persons Verticillium 
Wilt of Cotton in Mississippi,” Phytopathology, 1932, 22, 767-73, 1 text-fig.). The 
disease was discovered in the autumn of 1930 and diagnosed as Verticillium 
alboatrum. It was found by the authors that Fusarium 'oasinfectum also occurred 
in most cases on the same stalks. Careful listing of these fungi is given : they 
occttr frequently on the same plants, but in many cases it was proved that the 
was responsible for the wilting of the cotton. A. L. 8. 

Brown-Root Fungus. — ^E. J. H. Corner (“ The Identification of the Brown- 
Root Fungus,” Gardens Bulletin, Straits Settlements, 1932, 5, 317-50, 1 pL, 8 text- 
figs.). The disease of rubber trees, termed Brown-Root, has been studied by 
Corner, who finds that it is caused by Femes noxius n.sp., which is a saprophyte 
in the forest, but is also a facultative parasite. The fungus is compared in detail 
with allied species ; it differs in the form of the hyphee and in the form of the 
fruit-body. The neighbouring species are also described and compared. 

A. L. 8. 

New Lichens. — ^A. Zahlbruckner Neue Flechten— XI,” Ann. Mycol., 
1932, 30, 427-41). Zahlbruckner publishes diagnoses of nineteen lichens new to 
science from many parts of the world. One of the most interesting is a plant 
from H. India of such diverse characters that he finds it diflGlcult to determine its 
family affinities. The new genus, Chaudhuria, is tentatively classified near to 
Pdtigera or Sticta, because of the blue-green algse and the spreading thallus ; but 
the peculiarities that differentiate from either of these are the plectenchymatous 
cortex and the brown septate spores. It was collected on mosses in Darjeeling, 

A. L, 8. 

Lichens of Cfoembre. — kD. Davy be Virville (“ La repartition des lichens 
h File de C4zembre,” Compt. Rend. Acad. Sd., 1932, 194, 1180-82). On the island 
of Cezembre there are no trees ; the lichens are therefore saxicolous or, more 
rarely, terricolous, such as a few Cladonice. On the south side are to be found 
crustaceous and some foliaceous species. On the north the foliaceous are more 
developed along with fruticose forms. The strictly marine flora is divided into 
five zones : (1) Xant}u)ria parietina, (2) Oaloplaca marina, (3) Verrucaria marina, 
(4) Lichina confinis, and (5) Lichina pygmcea, the last mingling with the first 
zones of marine algse. These zones are larger in exposed situations. Other non- 
marine species also invade the upper zones. A, L. 8. 
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Gladonia sylvatica Group. — ^De. Fean Kusan {“ Ueber die angebliche 
Cfladonia pycnoclada (Gaud.) Myl. in Jugoslavien/’ Hedwigia, 1932, 72, 42-54). 
Fran Kusan has given an account of the difSicult group of “ Cladina ” species. 
She has come to the conclusion that the more recently described species, C. tenuis, 

O. mitis, and C. impexa, should be regarded as varieties of the older Gladonia 

syhatica. These have been given specific rank, mainly owing to the presence or 
absence of certain acids. Kusan considers 0. mitis as a particularly weak species 
that is only to be determined by taste — ^all bitterness being absent, 0, pycnoclada 
she accepts as a distinct species owing to its lucidity caused by the absence of the 
cell layer round the medulla couche medulaire esierieure ”). A. L. S. 

Lichens of South Lapland. — Gunnae Nilsson Degelixjs (“ Zur Flechten- 
flora des Siidlichsten Lapplands ” ( Asele Lappmark) . I. Strauch und Laubflechten, 
ArhforBot., 1932,25, 1-72, 1 map, 8 text-figs.). The country studiedhy Degelius 
is the southernmost part of Lapland. He gives a description geological and 
climatic, and finds three zones, Alpine, subalpine, and sylvatic,” the latter the only 
pine region including birch, poplar and willow, etc., all of which are lichenologically 
important. The other regions are also described. Then follows the list of lichens 
foimd. In earlier literature fifty-seven leafy and shrubby lichens had been known. 
As a result of this more recent research 170 species are now recognized. Crusta- 
ceous lichens have not been included. The northern genera and species are well 
represented, Gladonice being specially abundant. The different localities are given 
and a list of the literature consulted. A. L. S. 

Occurrence of Parmelia caperata. — Gunnae Nilsson Degelius ('* Nor- 
diska Fjmdorter for Parmelia caperata (L.) Ach./’ Bvensh Bot Tidsh., 1932, 26, 
333-45, 2 text-figs.). The author records the first-known occurrence of Parmelia 
caperata in Ostergotland (Sweden) in 1822. It is rarely found in these northern 
countries : four records in Sweden, eight in Norway, four in Denmark, and none 
in Finland. He considers this rare species rather as a relict of the first glacial 
period of warmth than as a recent importation, and he classifies it along with 
Parmelia conspersa in the Section Xanthoparmelim. A. L. S. 

Parmelia conspersa, — De. Fean Kusan (^' Ueber die Systematische Bewer- 
tung Grewisser Merkmale im Formenkreise von Parmelia conspersa sensu lat.,” 
Aota Bot. Inst. Bot. TJniv. Zagreb., 1932, 7, 1-32). In this study of Parmdia 
conspersa, as found in Jugoslavia, Fran Kusan has examined the new species, 
varieties, and forms published by Gyelnik. She comments first on the yellowish 
colour as a distinct character of the plant though it may vary to brown ; the 
thallus varies also in the production of the lobules ; she notes forther the almost 
constant production of isidia, mainly cylindrical in form, though these also vary 
as to number, the production being influenced by outward factors, their presence 
or absence indicating a more or less constant variation. The apothecia are fairly 
constant in all the different groups. Considerable attention has been given to the 
chemical reactions which are influenced by various factors, and in all cases too 
much stress should not be laid on the constancy of the colours formed by the 
reagents. Finally, the many species and forms have been grouped by her under 

P. moUiuscula and P. conspersa, two closely related species, with a series of varieties 

and forms. The publication of the many species and forms is deprecated by the 
writer. A. L. S. 

lidb^is from the Adige. — ^Maeia Cengia-Sambo II microclima di una 
valie alpina altraverso i Licheni. Osservazioni fitogeografiche nella Campagna 
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liclienologica in Val Badia (Alto Adige) 1931,” Bot., 1932, 8, 193-206). Val 
Badia is a liigli valley of the Adige and is traversed by the Gadeo torrent from south 
to north. It is crossed by Val Parola, Val Kiolorto, and Val Pisciadu, and the 
author has studied the lichens of these three valleys in every aspect of direction, 
altitude, climate, and habitat. Each valley is examined in turn ; the lichens are 
described and comparisons are made, and reasons given for the prevalent lichen 
growth at every stage. A. L. S. 

New or Rare Lichens. — 0. E. E. Eriohsen Lichenologische Beitrage 11,” 
Hedwigia, 1932, 72, 75-91, 1 map, 1 text-fig.). Erichsen gives an interesting 
account of new species and varieties of lichens from Northern Germany. One of 
the most striking, Physoia ocellata, without apothecia but with deep orange soralia 
with white farinose margins, the whole structure lecenorine in appearance. Its 
nearest affinity was Physda irrella. A new species of Lecanora {AspiGilia) is 
described by Magnusson and also a variety of Lecanora atra (var. muralis) which 
also approaches the AspiciUa type of development. A. L, S, 

Lichens of Hug6 Lojka. — 0. Szatala Lojka Hugo ha^yat4kanak zusmoi. 
Lichenes a divo H. Lojka relictse,” Magyar Bot. Lapoh, 1932, 31, 67-126). Szatala 
has reviewed the work done for lichens by Lojka, who died forty-four years ago. 
He gives an account of his life and of the various expeditions made by him in his 
sWdy of lichens, and he dwells on Lojka’s critical faculty in the distinguishing of 
^cies. His collections were bought by the Museum of Vienna and the Hungarian 
lichens were entrusted to Szatala for examination and determination. They 
included specimens collected from the Hungarian Central Mountains, North, East, 
and South Carpathia, Banati, Transdanubia, and Croatia, A very long series of 
these plants have now been published by Szatala. Various novelties are included^ 
mostly new varieties and new combinations. A. L. S. 

Hungariaa Lichens. — ^V. Gyelnik Enumeratio lichenum europseorum, 
novorum, rariorumque,” Ann. Mycol., 1932, 30, 442-65). Gyelnik has published 
the results of an examination of the lichens in the Hungarian National Museum, 
many of them not previously determined. He has described also many new 
varieties and forms in the genera Parmelia, Agyrophora, and Gyrophora. Among 
other notes he calls attention to the difference of colour in certain lichen-thalli 
according to habitat. Thus Parmelia pkysodes, which is a grey-green on leafy 
trees, is bright green on Pines ; these have been described as true forms. These 
colours disappear in one or two years in herbaria. He has found the same difference 
in P. caperata, P. saxatUis, Parmeliopsis diffusa, and Boeomyces rufus, all more 
brightly green on pines. 

Genus Parmeliopsis. — ^V. Gyelnik (‘‘XJeber einige Arten der Gattung 
Parmdiopsis” tom. cit., 456-9). Varieties in form and colour of the thalli. These 
are described under varieties and forms new to science. A new American species^ 
P, marylandica, is also described. A. L. S. 

Lichens of Victoria FaUs. — Ove Arbo Hoeo A Note on the Character of 
the Lichen Flora at Victoria Falls,” Kong. Norshe Vidensk. Sekk. Forhandl., 1931, 
4, 93-5). Hoeg has made a study of the lichen flora of the very moist region in 
the near neighbourhood of the Victoria Falls in South Africa. The continual moist 
air differs so entirely from the general aridity of the country there that he sus- 
pected the lichens might probably prove to be relics of some great forest of a 
previous era. He found no evidence for this. There, is considerable absence of 
light in the dense vegetation which itself is unfavourable to lichen growth. He 



438 


ABSTRACTS ANB REVIEWS. 


ias suggested that there never has been a continuous tropical forest, and also the 
form and position of the Falls, owing to their own erosion, must have greatly 
changed during the ages. The lichens found were widespread species. 

A. L. S. 

African Bark Lichens. — ^Rudolf Riehmer Eine Okologie afrikanischer 
Rindenflechten,’* Arch, Protistenkundey 1932, 76, 338-94, 3 pis., 10 text-figs,). 
Riehmer gives a list of thirty-eight corticolous species, which he has examined 
with a view to following their development under varying conditions: he notes 
first the dense coating of lichens on the trees, and the greater abundance of crusta- 
ceous forms. The factors of solitary or united growth are described, both of 
which are influenced by the presence of water, not only as to vegetative but also 
to reproductive abundance. He notes also as important the action of wind, of 
light, and shade on growth and colouring. As an instance of the reaction to these 
conditions he gives a detailed description of Lecanora lejprosa in light (greenish- 
white) and in shade (grey- to blackish-brown). The formation of soredia as 
influenced by these factors comes also under review, then the constant competing 
growth of species, the weaker thalli being overgrown by the stronger. As an 
example P&rtusaria sp. is cited as a strong-growing lichen which spreads over 
other crustaceous species altering the form and often destroying as it proceeds. 
Gonidia had also wandered into the hymenium singly or in groups. The over- 
growing by leafy and shrubby lichens is also described and the relation of these to 
their substratum. Special attention is given to the influence of corticolous lichens 
on their special substratum. Riehmer has gone into the question carefully. Many 
times the lichen hyphse on bark are so intimately associated with the host-cells 
that with the increase of their number and size the lichen tends to a splitting of 
the substratum ; they never pierce the living cells though loose periderm cells 
may become imbedded in the lichen tissue. Riehmer describes the mosaic that 
arises from the closely packed, mixed species ; he considers Lecanora leprosa as one 
of the most vigorous examples of forceful growth. On the bark examined, he 
counted fifty-two specimens of that lichen ; Buellia Zahlhruchneri came next with 
tweniy-eight thalli. At a later stage the leafy or shrubby forms arrived, chiefly 
Parmelia perforata and TJenea florida, and these larger forms became finally domi- 
nant. Further notes are given as to development from soredia or from thalline 
particles. Three new species are described by the author — Pertvsaria suhoch- 
rascms Eiehm., BueUia Tobleri A. Zahlbr., and B. crassa Riehm. A. L. S. 

Study of Stereocaulon. — M. and Mme. F. Moreau (‘‘ Sur un Lichen du genre 
Stereocaidon Schreb. le S, coralhides Fries,” Bull. Soc. Bot. France, 1932, 79, 508- 
515, 5 text-figs.). The authors have studied the general growth of Stereocaidon, 
noting the solid stalks which differentiate the genus from Oladonia ; they have also 
given descriptions of the cephalodia and of the stalk squamules. The formation 
of the fertile bodies is reviewed. They originate at or near the apex of a podetium 
where are formed minute clumps of ascogonial hyphse uninucleate and united by a 
central protoplasmic strand. A slender trichogyne is often present, but it gradually 
degenerates. The maturing apothecium is a naked disc with septate paraphyses, 
at their base the ascogenous hyphse ; later these hyphse are binucleate with hooks 
on the side. The asci take origin as croziers at the end of a short chain of binucleate 
oelk rising from a mycelium with hooks ; the spores are fusiform and septate. 
The authors consider that their study has confibcmed the view that the lichen is an 
alg(>-cmdmm — a gall condition of fungus on alga. A. L. S. 
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Lichen Biology. — ^Mabia Ceng-ia-Sambo ('* Biologie des Lichens. Les Sub- 
stances carbohydratees dans le Lichens et la Fonction de Fixation de TAzote des 
Cephalodes/’ Bollett, Sez. Ital. Sog. Intern. Microbiologia^ 1931, Fasc. XI, 1-8). 
The author recapitulates and reaffirms her discoveries and views on the biology of 
lichens which she has been publishing for some years. She found in her researches 
that starch was not present in the green gonidia, but that oil was there and that 
glycogen occurred in the asci of lichens. In blue-green gonidia the first substance 
detected was glucose — and in the symbiotic condition there was present a nitro- 
genous bacterium belonging to the genus Azotdbacter present also in the cephalodia, 
these being able to fix nitrogen and thus serving the same purpose as the bacteria 
in the root-nodules of Leguminosss. A. L. S. 

Development of Lichen Thallus. — ^T. Tobleb Zur Entwicklungsgeschichte 
des Flechtenkorpers,” Ber. Deutsch. Bot. Ges., 1932, 50, 237-47, 8 text-figs.). 
Tobler sets before us the relations between fungus and alga in the formation of 
the lichen thallus with special reference to the combined growth of Loharia laciniata 
(L. amplissima) and its cephalodium, which had been determined by Nylander as 
a separate plant — Dendriscocaulon holadnum. Its presence is easily detected by 
the upright branching formation and by the dark colour due to the blue-green 
gonidium. Tobler also calls attention to the presence of parasitic fungi where we 
Save a difierent fungal organism preying on the lichen alga. A point emphasized 
is that surrounding conditions may not favour the growth of the cephalodium : it 
is absent from North American specimens. Differences occur also in the form of 
the cephalodia and of the host thallus when the algss of one or the other pre- 
dominates. In cultures it was found that the blue-green algse lagged behind in 
development, and that the green thallus had a richer growth. The cephalodium, 
as already stated, was determined by Nylander as Dendriscocaulon holadnum, an 
independent lichen growth. Tobler inclines to accept Nylander’s views. In 
Norway it has been noted that the Loharia grows more vigorously when the 
cephalodia are absent. Tobler also emphasizes the importance of the thallus in 
systematy : the fruit being insufficient, a fact more particularly noticeable in such 
variable plants as the CladonicB. A. L. S. 

Notes on Lichen Gonidia. — ^A. be PtnrMALY (“ Observations et remarques 
sur les lichens,” Oompt. Rend. Acad. Sci., 1932, 194, 1600-02). Puymaly has 
observed that lichens grow in the localities where the gonidia as free-living algse 
are congregated. Thus Graphideoe follow the Trentepohlice, and similarly soil, 
rock, or tree algse are united with the lichens that select the same substratum. 
He concludes that the gonidium draws nutrition from the same substances as the 
alga, that the lichen must live with its partner, and thus the gonidium directs the 
ecology of the lichen. It is not a matter of simple symbiosis. A. L, S. 

Notes on Elfving’s Views. — ^F. Tobt.er (“ Elfving’s IJntersuchungen fiber 
Flechtengonidien,” Hedwigia, 1932, 72, 68-74:). Tobler has gone carefully over 
Elfving’s attempt to prove that the lichen gonidia are produced from the lichen 
hyphae first as a small round “ dysgonidia,” in the slime of disorganized hyph^, 
and declares that these become mature gonidia. Elfving claims that in cultures 
he has induced this gonidial formation. In SticHna he has similarly claimed to 
have followed the development from groups of hyphse to clumps of blue-green 
algse. Tobler has pointed out where these statements are lacking in precision and 
demands more decisive proof. A. L. S. 

^0 
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Soralia and Isidia of Gladonise. — ^E. Baohmaistn Ueber Sorale, Isidien 
imd ahnliche ’Wucberungen anf Cladonia,^* Arch. Protistenh, 1932, 77, 1^7, 
87 textrfigs,)- Bacbinaim in* this paper lias dealt witb the outside growths of 
thallus and podetia in Cladonice. These bodies are formed most freely when the 
conditions supply over-production of the lichen symbionts on the surface: the 
medulla has small part in their formation. The dijfferent kinds of soralia are 
described : flat, round, or angular and generally formed at a bend of the podetium, 
and on the convex side, the place of most active growth. On the surface they are 
generally powdery or sometimes resemble a blackberry in form. The soralia of 
Cladmia strepsilis are dark in colour, owing to the adherence of the older gonidia 
which die in situ. Isidia occur on the podetia of 0. Floerheana and 0. rmgiformis 
f , isfiMofliora ; they are coralloid in form. Bachmann notes also that when green 
algae alight on Cladonice, the fungal hyphae grow freely and surround the alga. If 
Cyanophyceae, the hyphae resist their settlement and succeed in rejecting these 
foreign bodies. Many details are given and figured of the form of the soralia and 
isidia and their connection with the tissues from which they are formed. The 
author of the paper has died recently. A. L. S. 

Epiphytic Lichens.— C. Freiherr Von Tubeue (“ Bekampfung von Flechten 
und Moosen, besonders in Baumschulen und Forstgarten,” Zeitschr. PJlanzemkr. u. 
Pflanz&nsch., 1932, 42, 470-9, 4 text-figs.). Tubeuf points out that lichens are not 
parasites but are epiphytic on the bark and also on the leaves of trees. They are 
not to be found on year-old trees in nurseries, but they are present at older stages. 
They do some damage by harbouring insects, etc., and as they retain water they 
give rise to swellings on smooth bark. It is recommended that spraying with 
Bordeaux mixture should be used : it kills completely the lichen growth. 

A. L..S. 

Association of Clavaiiae with Algae. — ^B. T. Palm (“ Clavarien und Algen,’’ 
Svmsh Bot. Tids., 1932, 26, 175-90, 2 pis., 4 text-figs.). The association of algae 
with Clmarim has long been known. Palm has been incited to a new study of the 
relationship between the two organisms by the study of species with an under- 
ground sclerotium collected in Sumatra and in Guatemala. He has described and 
figured the close attachment of alga and fungus in the sclerotium, which he con- 
siders lichenoid in character : the alga seems to receive no harm. The writer 
d^cribes the various associations in the Basidiolichens. Finally, he concludes 
that this association is not. to be classified as a lichen, but that the so-called 
** lichen ” is to be regarded as a sclerotia-forming fungus with the alga as the host- 
plant. A. L, S. 


Mycetozoa. 

Mycetozoa in Ireland. — G. Lister Mycetozoa of the Belfast Foray, 
Trans. Brit. Mycol. Soc., 1932, 17, 14-15). About twenty-five different species of 
Mycetozoa were collected during this Irish Foray, two species being new records 
for Ireland. The ground covered is described by G. Lister. Most of the finds 
were on old logs and stumps : the season was rather too early for Mycetozoa. 

A. L. S. 
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Zeiss Nachrichten. — ^Edited by Prof. P. Hauser. Part I. July, 1932. 32 pp., 
23 figs. Published by Carl Zeiss, Jena, Germany. 

The History of the Microscope, Compiled from Original Instruments and 
Documents, up to the Introduction of the Achromatic Microscope, 

— By Eeginalu S. Clay, B.A., D.Sc., P.Inst.P., F.R.M.8,, and Thomas H. 
Court. 1932. xiv + 266 pp., 164 illustrations. Published by Charles 
Griffin & Co., Ltd., 42, Drury Lane, London, W,C.2. Price 305. net. 

Faune de France. Vol. 24. Tardigrades, — By L. Cubnot. 1932. 96 pp., 
98 text-figs. Published by Paul Lechevaher, 12, Rue de Tournon, Paris 
(VI®). Price 35 fr. 

Methods in Plant Histology. — ^By Charles J. Chambeblaih, Ph.D,, Sc.D. 
5th revised edition, 1932. xiv + 416 pp., 140 text-figs. Published by the 
University of Chicago Press, Chicago, Illinois, U.S.A. Obtainable from 
Cambridge University Press, Fetter Lane, London, E-C.4. Price 185. net. 

A Manual of Bacteriology, Medical and Applied. — ^By E. T. Hewlett, 
M.D., F.R.C.P., D.P.H,, and James McIntosh, M.D., B.Ch. 9th edition, 
1932. ix 4“ 746 pp., 43 plates, 66 text-figs. Published by J. and A. 
Churchill, 40, Gloucester Place, Portman Square, London, W.l. Price 
185. net. 

Industrial Microscopy. — ^By Walter Garner, M.Sc., F.R.M.S. 1932. vii 
+ 389 pp., 208 figs. Published by Sir Isaac Pitman & Sons, Ltd., Parker 
Street, Eongsway, London, W.C.2. Price 215. net. 

British Museum (Natural History). — ^Instructions for Collectors, No. 12. 
Worms. 1932. 22 pp., 19 figs. Published by the British Museum (Natural 
History), Cromwell Road, London, S.W.7. Price 6c?. 

Mikroskopie fiir Jedermann.— By Dr. G. Stehli. 2nd edition, 1932. 
72 pp., 113 text-figs. Published by Franckh’sche Verlagshandlung, Stutt- 
gart, Germany. Price RM. 2.80. 

Recent Advances in Forensic Medicine. — By Sydney Smith, M.D., M.R.C.P., 
D:P.H., and John Glaister, Jr., M.D., D.Sc., J.P, 1931. vi + 194 pp., 
66 illustrations. Published by J. and A. Churchill, 40, Gloucester Place, 
Portman Square, London, W.l. Price 125. 6c?. net. 

The first part of this book is devoted to firearms, and as there is very little 
printed in English on this subject, this section is valuable. The first chapter 
considers the various kinds of wounds to which a firearm may give rise. The 
information is accurate, but deals principally with pistols and other Iqw-velocity 
weapons. Buxrard’s theory of cavitation velocity is not mentioned. 

Some filty pages are devoted to the identification of firearms, projectiles, 
empty cases, and propellants, while the section on empty cases is clear and adequate. 
The importance of photographing the breech face is mentioned, as is also tha 

30—2 
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unreliability of the depth of the strike pit. Short tables of the commoner cartridges 
and weapons are also added. 

The section on the chemical examination of propellants is rather too sketchy 
to be of any real value. The polariscope is entirely neglected, and a defect in this 
part of the work is the paucity of references. None is given of the work of Drs. 
Mezger and Heess and Inspector Haslacher, nor to the chapter on firearms in 
Lucas’s “ Forensic Chemistry.” Dr. Wilbert Huff’s work on the cause of after ^ 
corrosion, with its revolutionary effects on the design of primers, and his later 
work on corrosion under oil, are of considerable importance, but are not mentioned. 

The next section of the book, dealing with the examination of hairs, contains a 
large number of photomicrographs, which are likely to be of more interest to the 
lawyer than to the scientist. A description of the preparation of slides is included, 
and renders this section of the work complete. 

A valuable section on the precipitin test is included, and full details of the 
technique are given, but it is curious that, while mention is made of the possibility 
of antisera being too strong, no mention is made of the law of optimum proportions. 
Brief reference is made to other tests based on the same principle for the presence 
of semen, bone, and muscle. 

Blood groupings are fully dealt with in the concluding chapters, as are also the 
estimation of CO 2 in blood, the use of the spectroscope and ultra-violet light, and 
the estimation of alcohol in blood and urine. 

The work is well printed and illustrated. L. P. C. 

Principles of Soil Microbiology. — ^By Selman A. Waksman. 2nd revised 
edition, 1931. xxviii + 894 pp., 8 figs., 15 plates. Pubhshed by Baillifere, 
Tindall and Cox, 8, Henrietta Street, Covent Garden, London, W.C.2. 
Price 525* 6d. net. 

In this book the known facts concerning micro-organisms met with in the soil 
and their activities have been collected and are presented to the reader as a con- 
nected story. The literature of the subject, now a very extensive one, has been 
searched and abstracted, an attempt is made to interpret the facts that have been 
gathered, and various further lines of investigation needed and notes where 
additional information is wanted, are indicated. The subject is an extraordinarily 
complicated one, dealing as it does with so many classes of living organisms — 
bacteria and yeasts, algse and fungi, protozoa and rotafirs, flat and round worms, 
annelids and arthropods, arachnids and myriapods, insects and molluscs, and 
others, aU of which play a part in the transformation of inorganic and organic 
matter which influences the physical, chemical, and other characters of the soil. 
Methods of investigation are detailed, the various classes of organisms are described, 
and their importance to the agriculturist is indicated. The book is a storehouse 
of information and everywhere references to the original papers are given, and it 
may be regarded not only as an exhaustive and authoritative text-book but also 
as an introduction to further research. B. T. H. 

The Invertebrata. — ^A Manual for the Use of Students. — By L. A. Bokrabailb 
and F. A. Potts ; with chapters by L. E. S. Eastham and J. T. Saunders. 
1932* xiv + 645 pp,, 458 text-figs. Published by the Cambridge University 
Press, Fetter Lane, London, E,G.4. Price 255. net. 

Teachers and students will be grateful to the Cambridge zoologists for a new 
text-book on the Invertebrata sufficiently comprehensive to form a basis for 
Honours work and yet of a reasonable price. 
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It was time tliat such a book was put on the market, for during the last thirty 
years the standard text-books used by Honours students of zoology have got 
sadly out of date, and the attempts to put some new wine in these old bottles have 
not been very successful. But where the ground pattern of structure difers so 
greatly as it does between the phyla of the vast assemblage of animals grouped 
together as “ invertebrates,” the task of the compiler of a new book is extra- 
ordinarily difficult ; and one can scarcely be surprised that no British zoologist 
has hitherto had the courage to attempt it during the present century. 

The Cambridge text-book takes for granted that the reader has already spent 
at least a year on the study of zoology, and it deliberately omits descriptions of 
the animal types dealt with in the more elementary manuals. The authors wisely 
try to avoid ‘‘ type-teaching,” and, so far as possible, each group of animals is 
studied comparatively. Every specialist will, of course, raise the complaint that 
the section in which he is mainly interested is too short or too scrappy ; and 
obviously the particular interests of the authors themselves have partly dictated 
the allotment of the space devoted to the several phyla. The student of the 
EchinodOTuata will certainly be far from satisfied with his share ; and the inclusion 
in this volume of the protochordates (justffiable though it may be on certain 
grounds) seems doubtful wisdom since it has involved the occupation of valuable 
space by what, in the reviewer’s opinion, is no more than an introduction to their 
study. But at least the protozoologist will rejoice to see that his animalcules get 
their very fair share of attention and are treated as though they were, from the 
view-point of classification, on a par with the Metazoa ; they are no longer dis- 
missed in a few crowded pages illustrated by smudgy figures from the Victorian 
past. And, as was to be expected, the sections on coelenterates and on annelid 
worms are remarkably comprehensive and satisfying. 

The book’s scope admits little beyond the main features in morphology and 
classification, together with the outlines of life-histories. At times this makes 
pretty dry reading, one must admit. For his physiology and embryology the 
student must go to other books. And it strikes the reviewer that, if the book is 
to form the basis for further study, it is a pity the authors have not given at the 
end of each section a list of works that might be consulted for information on these 
other aspects of the subject and of works dealing more fully with the morphology 
itself. For, while the book is doubtless quite adequate for the man preparing for 
Part I of the Tripos, for instance, it is not nearly detailed enough for those who 
pursue their studies beyond that stage, nor for those whose interest and curiosity 
would urge them to wider reading if they knew how to set about it without 
consultiug their teachers directly. D. L. M. 

Foraminifera, Part I, The Ice-Free Area of the Falkland Islands and 
Adjacent Seas. — ^By Eewaro Heron-Allen, F.R.S., and Arthur 
Earland, F.E.M.S. 1932. {Discovery Reports, Vol. IV, pp. 291-460, 
plates VI-XVII.) Published by the Discovery Committee, Colonial Office, 
London. Obtainable from Cambridge University Press, Fetter Lane, 
London, E.C.4. Price 255 . net. 

This report deals with a very extensive area lying between 48-50® S. and 
57-68® W., comprising Cape Horn and the Falkland Islands, mostly within the 
100 fathoms line. One new genus, PatelUnoides, is described, and placed in sub- 
family Rotaliinaii being an intermediate genus between SpirilUna and PatelUna, 
The report records 419 spedes and varieties, of which about forty are new to 
science. D’Orbigny in his voyage to South America collected material in the 
Falkland Islands, and on his return to France published his monograph of the 
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Foraminifexa of that district ia 1839. The authors of this report have attempted 
to verify the determination of their specimens of the d’Orbigny species recorded 
in his report by comparing them with the original type specimens. They found 
that many of d’Orbigny’s species have no specific value. They are, at best, the 
local forms of other well-known and older species ; but the authors have, in this 
report, for the most part accepted them for reasons of history and sentiment, 
while pointing out their affinities to better known forms. 

It is impossible in a short notice to deal adequately with a report of this length. 
It is clearly expressed, and deals with the subject-matter in the authors^ usual 
masterly manner, and they are to be congratulated on the production of a work 
of such outstanding merit. 

The writer has had the privilege of examining a large number of the species 
from the Discovery stations, and can speak from personal knowledge of the accuracy 
of the plates illustrating the report. F. W. M. 

The Microscope (Ultra-violet Edition — 15th). — ^By Simon Heney Gage, 
Professor of Histology and Embryology at Cornell University. 1932. 
589 pp., 291 text-figs. Published by the Comstock Publishing Company, 
Ithaca, New York, U.S.A. Price S4.00. 

This latest edition of the above work is similar to the earlier editions, and 
contains information chiefly of a practical character likely to be helpful to the 
microscopist ; this side of the subject is clearly presented and well illustrated. 
There is, however, a lack of theory in support of the practice throughout the 
treatise; to quote only one instance — ^the subject of the resolving power of the 
objective appears to have been entirely neglected. There is a welcome section on 
dark-ground illuminators and also one dealing with the spectroscope as used in 
conjunction with the microscope ; methods of using and applying these accessories 
are described together with experiments to illustrate their respective effects. The 
chapter on the polarizing microscope is disappointing ; more than half this section 
is taken up with an elementary treatment of simple lenses, aberrations, refractive 
indices, numerical aperture, which have little or no direct bearing on polarization 
and which should have appeared elsewhere. Moreover, there is little information 
given regarding either the correct optical systems and accessories of a polarization 
microscope or of the application of the instrument. The important determination 
of the bi-refringence of any structure together with the methods of doing this, are 
both overlooked ; nor is there any mention of the examination of specimens in 
‘‘ convergent ’’ polarized light. Coiisiderable space is devoted to the preparation 
and mounting of microscope specimens, and the very detailed account given here 
should be . of interest to many workers. A chapter also appears on photography 
and photomicrography, and a useful one on the interpretation of the image. 

Ihe special feature of this edition, however, according to the author, is the 
inclusion of information relating to ultra-violet microscopy, to which a rather brief 
chapter is devoted. His view of this subject is confined to the illumination of the 
object with ultra-violet light and to observation of the fluorescent effects with an 
ordinary microscope having a glass optical system. The more generally recognized 
purpose of using ultra-violet light with the microscope, is that of attempting to 
increase the resolving power of the instrument by using radiation of a shorter 
wave-length than the visible spectrum. Of this more important side of the subject, 
the recent methods employed, and the results obtained, no mention is made at aU. 
As tile hook is specificaSy entitled “ Ultra-violet Edition,’’ one would have expected 
to have found a much more informative section allotted to this part of the subject. 
In tiiis h&t respect the book fails in its purpose. B. K, J. 
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AK OEDINAEY MEETING 

OP THE Society was held in the Hastings Hall, British Medical Associa- 
tion House, Tavistock Square, London, W.C.l, on Wednesday, 
October 19th, 1932, at 5.30 p.m., Mr. Conrad Beck, C.B.E., President, 
IN THE Chair. 

The Minutes of the preceding Meeting were read, confirmed, and signed by 
the President. 


New Fellow. — ^The following candidate was balloted for and duly elected 
and, having subscribed his signature to the Boll, was admitted by the President 
to the Fellowship of the Society : — 

Leslie Stephenson Hiscott, Bichmond. 


Nomination Certificates in favour of the following candidates were read for 
the first time, and directed to be suspended in the Booms of the Society in the usual 
manner : — 

Bonald J. Bracey, F.Inst.P., London. 

Sir Aldo Castellani, K.C.M.G., M.D., F.B.C.P., London. 

Edna Charlton, B.Sc. (Durham), Eahng. 

Edward Frankel, Jr., M.D., F.A.C.S., New York. 

Boy Fraser, M.A. (Kansas), B.S.A. (Toronto), Saokville, N.B. 

Albert C. A. Leurquin, LL.D., Brussels. 

William H. North, Thames Ditton. 

Bubugunde M. Bow, B.A. (Madras), London. 

Peter K. Sartory, Ealing. 

Frederick J. Tanner, Bournemouth. 


Deaths. — The President announced the deplorable loss the Society had 
sustained by the passing of Mr. A. Chaston Chapman, whose death on October 17th 
last, in his sixty-third year, had deprived the Society of a distinguished Past 
President, whose outstanding personality and eminent services to micro-biological 
science the Fellows present gratefully acknowledged by standing in silence. 

The President al^o regretfully announced the deaths of the following j,Fellows, 
and votes of condolence with the relatives were passed : — 
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J. H. V. Charles. Elected 1921. 

A. E. Charlton. Elected 1922. 

W. Hepworth-Collins. Elected 1889. 
Joseph Eatchin. Elected 1905. 
Joseph H. Scott. Elected 1916. 


Donations were reported from : — 

Messrs. Chapman & HaH, Ltd. — 

“Microchemical Laboratory Manual.” By F. Emich. Translated by 
F. Schneider. 

Messrs. J, and A. Chnrchill — 

“ Eecent Advances in Forensic Medicine.” By S. Smith and J. Glaister. 

Messrs. Charles Griffin & Co., Ltd. — 

“ The History of the Microscope.” By E. S. Clay and T. H. Court, 

Cambridge University Press — 

“ Methods in Plant Histology.” 5th revised edition. By C. J. 
Chamberlain. 

Egyptian University Library — 

“ The Food of Protozoa.” By H. Sandon. 

M. Paul Lechevalier — 

“ Faune de France, Vol. 24. Tardigrades.” By L. Cu^not. 

Mr. A. Earland, F.E.M.S. — 

“ Thoughts on Animalcules.” By G. A. Mantell. 

Mr. E. Heron-AUen, F.E.S., F.E.M.S., and Mr. A. Earland, F.E.M.S. — 

“ Foraminifera, Part I. The Ice-Free Area of the Falkland Islands and 
Adjacent Seas,” By E. Heron-Ahen and A. Earland. 

Mr. F. W. Mills, F.E.M.S.— 

“ Die Ceratien.” By E. Jorgensen. 

“ Die siidrussischen Neogenablagerungen, Part 3. Sarmatische Stufe.” 
By N. Andrusov. 

Dr. G. Tierney, F.E.M.S.-— 

“London and the Advancement of Science.” By various authors. 
1931. 

“ The British Association for the Advancement of Science : A Eetro- 
spect, 1831-1931,” By 0. J. E. Howarth. Centenary (second) 
edition. 

Mr. Wm. Sanderson — 

Portraits of Hugh Powell and Thomas H. Powell. 

Society of Arts Silver Medal awarded to Hugh Powell, 1841, for his 
microscope design. 

2 Antwerp Exhibition Medals, 1891, awarded to Powell and Lealand. 

1 Simple Hand Microscope in case. 
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Mr. W. K. Traviss — 

The Original Traviss Expanding Stop. 

The Eoyal Society — 

£150 (One hnndred and fifty pounds). 

Hearty votes of thanks were accorded to the donors. 


Papers. — ^The following paper was communicated by Dr. C. Tierney : — 

Dr. Peter Gray, Ph.D., A.K.C.S, 

A Rapid Technique for the Permanent Mounting of Minute Freshwater 
Organisms.” 

A communication, “ Suggestions for a New Series of Objectives,” was then 
read from Mr, G. Dallas Hanna, in which he expressed the view that the materials 
were now available for the computation of a series of objectives having a numerical 
aperture of 1-7-1 *75 for parts of the visible spectrum, and he referred especially to 
mounting media and immersion fluids of high refractive index. 

In the discussion which followed the President drew attention to the very great 
step in advance abeady made by the manufacture of quartz lenses having an N.A. 
comparable to approximately 2-4 in ultra-violet light, and further observed that 
the subject had already been considered by the British Scientific Instrument 
Research Association, and he invited Mr. Bracey, who was present, to indicate to 
what extent they had gone in producing an object-glass of high numerical aperture. 

Mr. Bracey observed that the work done at the British Scientific Instrument 
Research Association in the direction of increasing the numerical aperture and 
consequent resolving power of microscope object-glasses might perhaps be 
mentioned. A design for a lens of N.A. 1-60 has been completed. The following 
facts have been taken into consideration. 

Since mounting media which are available for bacteriological work have not a 
higher refractive index than 1*33-1 *4, it is quite clear that it would be useless to 
design a lens of as high an aperture as 1*6 for bacteriological work. On the other 
hand, the metallurgist might profitably use a lens of numerical aperture of 1*6 
provided that such a lens were suitably corrected for use with a vertical illuminator. 

Glasses and crystalline material of high refractive index usually have, at the 
same time, a high dispersive power. If one contemplates making microscope 
object-glasses using such high refractive index materials, serious dfficulties v^l 
occur in removing chromatic aberration. These considerations led to the prepara- 
tion of a design for a monochromatic lens, i.e. a lens usable only with monochromatic 
light. 

The object-glass was designed for metallurgical work for use with the mercury 

blue line 4359 A.U. and a monobromo-naphthalene-xylene mixture as an immersion 
fluid. This object-glass had a numerical aperture of 1-6, and was corrected for 
the usual aberrations and, in addition, specially corrected so as to be capable of 
being used to the best advantage with a vertical illuminator. This lens would 
have a resolving power of about 187,000 lines per inch. 
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If there were no question of the durability of high refractive index glass or of 
the stability of a methylene diodide immersion fluid, little difiS.ciilty would be 
found in increasing the N.A. of monochromatic object-glasses up to 1*70. 

Mr. Bracey added that it should be remembered that the monochromatic blue 
illumination of the objects under the microscope would be very tiring to the eye, 
and that in addition all the advantages of colour perception would be lost. 

Votes of thanks were accorded to the authors of the foregoing communications, 
and to Mr. Bracey for his remarks. 


Exhibit. — ^Mr. Barnard exhibited and described some recent specimens of 
infectious ectromelia, and also some lantern slides of the virus photographed in 
ultra-violet light. 

A vote of thanks was accorded to Mr. Barnard for his exhibit. 


Announcement. — ^The President announced that the Biological Section would 
meet in the Pillar Eoom on Wednesday, November 2nd, 1932. 


The Proceedings then terminated. 


AN OEDINARY MEETING 

OE THE Society was held in the Hastings BLall, British Medical Associa- 
tion House, Tavistock Square, London, W.C.l, on Wednesday, 
November 16 th, 1932, at 5.30 p.m., Mr. Conrad Beck, C.B.E., President, 
IN THE Chair. 

The Minutes of the preceding Meeting were read, confirmed, and signed by 
the President. 


New Fellows. — The following candidates were balloted for and duly elected 
Ordinary FeEows of the Society : — 

Ronald J. Bracey, F.Inst.P., London. 

Sir Aldo Castellani, K.C.M.G., M.D., F.E.C.P., London. 

Edna Charlton, B.Sc. (Durham), Ealing. . 

Edward Frankel, Jr., M.D., F.A.C.S., New York. 

Roy Fraser, M.A. (Kansas), B.S.A. (Toronto), Sackville, N.B. 

Albert C. A. Leurquin, LL.D., Brussels. 

William H. North, Thames Ditton. 

Rubugunde M. Row, B.A. (Madras), London. 

Peter K. Sartory, Ealing. 

Frederick J. Tanner, Bournemouth. 



PROOEEBrN'GS OE THE SOCIETY* 


449 


Nomination Certificates in favour of the following candidates were read for 
the first time, and directed to he suspended in th^ Eooms of the Society in the usual 
manner : — 

Prof. T. K. Koshy, M.A. (Madras), London. 

Dr. L. B. Waldron, Fargo, N, Dakota. 


The Death was reported of : — 

Prof. Viktor H. Langhans. Elected 1930. 

A vote of condolence with the relatives was passed. 


The following Donations were reported, and hearty votes of thanks accorded 
to the donors 

Messrs. J. and A. ChurchiU — 

A Manual of Bacteriology, Medical and Applied.’’ 9th edition. By 
B. T. Hewlett and James McIntosh. 

Sir Isaac Pitman & Sons, Ltd, — 

** Industrial Microscopy.” By Walter Gamer. 

Mr. S. H. Bobinson, F.B.M.S. — 

‘‘An Introduction to the Technique of Section-Cutting.” Edited by 
F. M. Ballantyne. 

“ Insect Life.” By 0. A. Ealand. 

“ Botanical Diagrams.” By A. Flatters. 

Trustees of the British Museum — 

“ Instructions for Collectors, No. 12. Worms.” 

Franckh’sche Verlagshandlung, Stuttgart — 

“ Mikroskopie fur Jedermann.” By G. Stehli. 

Mr. J. E. Barnard, F.B.S,, F.B.M.S.— 

£7 (Seven pounds). 

Prof. J. Bronte Gatenby, F.B.M.S. — 

£10 (Ten pounds). 

Dr. Bussell Coombe, M.A., F.B.C.S. — 

The late Dr. Bobert Oeely’s Powell and Lealand Monocular Microscope, 
1850, with accessories, in case. 

Dr. Tierney, describing the latter donation, observed that the instrument was 
one which the Society was especially glad to have in its Collection, because it 
exhibits one of the very earliest examples of Pow'ell’s introduction of the lever 
fine adjustment at the top of the limb. The instrument also has historical associa- 
tions, as is evidenced by the following inscription which is engraved on the stage : — 

“Asa Becord of the voluntary and unwearied personal exertions to mitigate 
the sufferings of the sick and dying, the true philanthropy and self-denial 
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and the eminent medical skill manifested by Eobext Ceely, Esq. Sxirgeon 
of Aylesbury, during the awfully fatal visitation of Cholera, at Gibraltar 
m the Parish of Cuddington, in the month of August, 1849, by which the 
extension of the Pestilence, to the neighbouring villages, appears under 
divine providence mainly to have been stayed, this humble and very 
inadequate offering is gratefully presented to him by the Eevd. John 
Harrison, Vicar of Dinton, in the County of Bucks.” 

Dr, Eobert Ceely was equally distinguished for his work on smallpox and 
vaccination, and it was the publication of his monograph, Obsermtions on the 
VariolcB Vaccince, communicated to the Provincial Medical and Surgical Association 
in 1839, and published in the Transactions of that body in the following year, 
which paved the way for the subsequent passing of the Vaccination Act in 1840. 


Signing the Roll. — ^The following gentlemen present, having subscribed their 
signatures to the Roll of Eellowship, were received by the President, and duly 
admitted as Fellows of the Society : — 

E. J. Bracey, 

W. H. North. 

R. Madhava Row. 

P. K. Sartory. 

Papers. — ^The following com m unications were read and discussed : — 

Mr. J.Manby,P.R.P.S.— 

“ Celluloid Impressions of the Surface Structure of Animal Fibres.” 

Mr. F. W. MiUs, F.L.S., F.E.M.S.— 

“ Some Diatoms from Warri, South Nigeria.” 

Mr. J. E. Barnard, F.R.S., F.E.M.S. — 

Ultra- Violet Microscopy.” Part I. Introduction. 

Votes of thanks were accorded to the authors of the foregoing communications. 

The following Papers were read in title : — 

Prof. J. Bronte Gatenby, D.Phil., D.Sc., F.E.M.S., and Dr. E. S. Duthie, 
M.B.,M.Sc.— 

“ On the Behaviour of Small Pieces of the Pulmonary Cavity Wall of 
Helix aspersa, Kept in Blood.” 

Dr. J. C. Mottram, F.E.M.S,— 

“ The Life-History of the Nucleus and Nucleolus, and the Effects of 
jS Radiation upon It.” 

Miss Kathleen Perry, B.Sc. — 

** Mitosis in Oalanthus nivalis.^^ 

Dr. H. Ray, M.Sc., Ph.D.— 

“On the Morphology of Balantidium sushilii n.sp., from Rana tigrina^ 
Daud.” 
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Exhibits.— Mr. Mills exhibited specimens of new species of diatoms illustrating 
his paper. 

Mr. Barnard exhibited instruments and apparatus illustrating his communica- 
tion. 

Mr. Scouifield exhibited a living specimen of Baikyndh cha/ppmi, a rare 
Crustacean belonging to the Order Synedrida. 


Announcement. — ^The Secretary announced that the Biological Section would 
meet on Wednesday, December 7th, 1932. 

The Proceedings then terminated. 
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